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Resource Consarvation in tha Third
World

To introduce Dr. Shen

Aporopriate Energy Systens for
Davisloping Countriae




THURSDAY, SEPTEMBER 5TH

TIME
12:15

12:20

12:35

12:50

1:05

2:30

2:45

3:00

NaME & AFFIL IATION

DOUGLAS SOUTHGATE
Ag. Economios
The Ohio Stata Univarsity

JOHN W, TATOM

fesaarch Profeesor & Senior Fellow
KoFi B. BotA

Professor of Chem. & Physics
Atlants Univarsity

SIMCN LATRAVERSE

Gauchar Pringle Cansultants
Montreal, Quebec

GARY G. NAUGHTON

Profassor

WAYNE A. GEYER

Dapt. of Forastry
Kanses Statas University

LUNCH
G.H. WEAVER

Asso0s, frofessor
Dept. of Forsst Econe & Maragenent
Mississipp! State Univarsity

ErRiICc L. HYMAN

Appropriats Tech. Intl,

PRADEEP KOTAMRAJU

Asst. Profassor
Dapt. of Econcwios
University of Minnasote

KAMARUDD !N ABDULLAH
Lembaga Psnalitian Institut

Partanian Bogor
Indonasie

FERN HUNT

Professor
Home Mgt., & Housing
The Chio Stets Univarsity

To introduce topic of, "Fuelwood

Devalopmants Policy Issues and Cass
Studias”

The Influence nf MNarkating end
Goverament Policy on Biomass Waste
Conversion Technology in LUCs

Feastbility of a Short Coppica
Rotation Plantatfon, A Carbonizstion
Bystam; and tha C~nvarsion of a
Cemant Plant in Central Assrioca

Economic Strategies for Locating
Fuslwood Plentations

Soarcity of Woodfuel Enargy: The
Tanzenisn Case

Decentralized Production and Distribu~-
tion of an Appropriate Technclogy lor
¢ Consumar Dursbles Tha Kanyan
Charcoal Stoves Expsrisncs

Ths *Othar' Energy Crisis ond Ecoromio
Davalopssnts The Rola of Noncomseroisl
Fuals in Indian Subsistenca Agrioul-
ture

Biomess as Energy Rarources {n
Indonesia

To introduce topio, “Alcohol Fuslss
Policy Issuss™




THURSDAY, SEPTEMBEKR 5TH

TiME
3:05

3:20

3:35

32:50
4:00

4:05

4:20

4:35

4:50

5:05

NAME & AFFILIATION
FLORIAN R, SMOCZYNSKI

Instructor of Env. Studies
Madison Arse Tech. College

DOWLAT BUDHRAM

Grad. Resssich Aascc.
NORMAN RASK
Professor

Ag. Econ. & Rursl Soc,
Ths Ohfo State University

DONALD L. DAY
C.B. FEDLER
M.P. STEINBERG
Dl’p‘. of M. Eﬂﬂo
University of Illinola

BREAK
NORMAN RASK

Professor
Ag. Econ. & Rural Soc.
The Ohio Stets University

JOSEPH G, MASSEY
Assoc. Professor

Dept. of Forest Science
Toxes A & M Univaraity

ROBERT WALKER
fegional Resesrch Instituts

West Virginis University

EDWARD M. BILEK

Ressarch Fsllow
Dspt. of Forest Resources
University of Minnesota

Tom P, ABELES

| e associates, inc.
Hinnespolis, MN

WiLLIAM S. DVORAK
Dirsctor, CAMCORE

8chool of Forest Rasources
North Carolina Stete Univ.

LTLE

The Brazilien Ethsnol Programs An
Overview

Sugarcane—~based Ethenols Patential
Conflicts for Caribbean Countriss

Biogas end Fertilizer from Biomasa in
Developing Countsies

To {introduce topic, "Privats S8sctor
end Governmsnt FRoles {n HRenswable
Rssource Development™

Ths Jamaice Forest Industries Davalop—
ment Compsny: A Uniques Program for
Improving & Developing Country's
Timber Production

Sustaineble Rasource Exploftetion
and Multinational Bshevior

An Eveluation of Equity end Non—
Equity Org. Arrengements Ussd by
U.8. Wood-Bessed Firms 1in Their
Foreign Operations

Infrastructure Issues in Privete
Ssctor Financing of Ranswable Energy
Technology and Fusls in ths Third
Yorld

Davelopment of en Internstional
Cooperative for the Consarvation of
Threatensd Coniferous S8pecies in
Cantral Amsrica and Maxico




THURSDAY, SEPTEMBER 5TH

TImE
7:25

7:30

NAME & AFFILIAT!ON

ROBERT E. ROTH
School of Natural Rssources
Tha Ohio State University

GERARDO BUDOWSK I
Cantro de Ag. Tropical para
Investigacion y Ensenanza

FRIDAY, SEPTEMBER 6TH

8:00

8:05

8:50

8:55

9:10

9:25

9:40

9:55

RODGER MITCHELL
Professor

Zoology Dapte.

Tha Chio State Univarsity

ROBERT E. ROTH

School of Hatural Ressources
Tha Chio State Univarsity

ROBERT E. RoOTH
School of Natural Resouices
The Ohio State Univarsity

DAVID M, OSTERMEIER

Assoc. Professor

EDWARD BUCKNER

Dapt, of Forestry, Wildiife &
Fisheries

University of Tannesses

JO ELLEN FORCE
Asst, Profassor

Dapt. of Forast Rsscurcas
Univarsity of Idaho

D. RICHARD SMITH

Prof. of Genersl Studias &
Asecce Dirs

Intl Programs in Agriculture

Purdua University

ROBERT C. SALAZAR
Dapt. of Anthropolcgy
The Chio Stata University

Davip D. Gow

Development Alternatives, Inc.
Madison; WI

JITLE

To introduce Dr, Budowski

To ba Announced

Te introduca Dr. Roth

Environmantal Managament Educations
A Modal for Sustaineble HResources
Devslopmsant

To introduce topic, "Idantifying
Stratagias for Ranewabls Resource
Manegameant in tha Public Sector"

Training and Institutional Building -
A Kay to Natural Resourcs Davalopmont

Community Participation Training
for Extension Forasters in Indie

Women Still Denied Accass: An Insti~
tutional Challangs to Susteinsbls
Davalopment in tha Third ¥World

Inplementing Agroforestry in e
Philippina Villaga

Sustainable Davelopmsnt of Fragila
Landss Diffaring Agandas in the Wast
African Sshal
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TiMe
10:10

10:25

10:40

10:55
11:05

11:10

11:25

11:40

11:55

12:10

12:25

FRIDAY, SEPTEMBER 6TH

NAME & AFFILJATION

KESHAB M. SHAKYA
Gred. Rsaearch Asaistant

School of Forestry & Wildlife
Sciencas
VPI & State Univarsity

JAMES BARBORAK

Centro Agrcnomico Tropical De
Investigecion Y Ensenanza

GABRIEL TUCKER
Grad, Ressarch Asst.

Cornall University

BREAK

TERRY J. LOGAN
Prcfessor Agronomy & OARDC
Ospt. of Agrenomy

Tha Ohio Stata Univarsity

W. GERALD MATLOCK
Prof. of Ag, Engincering &

Diractor of Agriculture
Orn~le Center
The University of Arizone

AJITH H, PERERA

Schcol of Forest Resources
Psnn State Univarsity

ROBIN GOTTFRIED

Asst. Profassor
Dapt. of Economics
Tha Univarsity of tha Scuth

THOMAS B. FRICKE

TYechnical Consuntant
Appropriate Tach, Intl.

SHARDA R. GUPTA
Readar in Botany

V.K. ASTHANA

S.K. Rout

Botany Dept.

Kurukshatra Univarsity, Indis

TERR ~ J. LOGAN
Profesaor Agronomy & CARDC

The Chio Stats Univarsity

LTLE

A Lend~Use Allocation Model for
Developmant of Natural Resourcss
in Nepalecs Hills

Implementing the World Conservation
Stratsgy: Succass Stories from Central
Avarica and Coicmbia

Agroforastry Extension for the
Individual Subsistsence Farmer: A
Strategy for Sahalien Reforsstaticn

To {introduce ths topic, "Water
Resourca Menegcmant"

Application of Water Hanagement
Opticns in Arid Lands Agricultural
Development

Developing e Sslf Bustained Forest
Cover in tha Mahaveli Catchment of Sri
Lanka: Problems and Some Solutions

Tropfcal S8torma and the Problem
of Erosion and Sadimantation in
Puarto Rico

Rainwatar Collection and Storags
Technology Disasminaticn in Nerth—
esastern Thailand

Watarshad Managemsnt for Integrated
Davelopment of Morni Hills in North-
East Haryane

A Two~Compartmant Cement BlLock
Tenk for Fiald Hessurement of Runof?
snd Erosicn




FRIDAY, SEPTEMBER 6TH

TIME
12:40

12:55
1:25

1:30

NAME & AFFILIATION
Scot E. SMITH

Asst, Professor
Dept, of Civil Enginsering
The Shio State University

LUNCH

DOUGLAS SOUTHGATE
The Ohio State University

LAWRENCE HAMILTON
East—Weet Center
Honolulu, Hawait

LITLE

Effect of Sub Saharan Drought on Water
Resource Managament {n Egypt

To i{ntroduca Dr. Hamilton

What ere the Soii and Water Benefits
of Planting Trees in Davaloping
Country Watersheds?
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SOCIAL FDRESTRY AND SUSTAINABLE DEVELOPMENT

Hans Gregersen, College of Forestry, Univ. of Minnesote, St. Paul, MN

Steve McGeughey, Inter~Americen Development Benk, Weshington, D.C.

Social forestry is & term which refers to all
ectivities involving trees end forests undertaken by
and for rural people — farmers, the lendless, com—
munities, By its very neture, sociel forestry tends
to be integreted with other lend uses. While ver—
icus forms have beesn precticed for thousands of
years by rurel people ell over the world, socisl
forestry has only ceught on es & developmant concept
in the internetione! development community duiring
the pest 15 yeers or soe.

If properly guided and supported, sociel fores-
try cen have & criticel rcle to play in ellevieting
two widespreesd end repidly mounting problems in the
developing worlds 1) food crises dua to declining
agricultural productivity ceused in pert by poor
lend use prectices and deforestation, which lead to
erosion end declining weter availebility in criticel
times, end ii) energy crises in many rural erses
which in most ceses ere ceused by fuelwood short-
8ges, United Nations agencies estimate thet at
present sbout 10D million persons axperisnce hunger
end cold because of tYuelwood shortages and other one
billion persons experience some constreints on fusl-
wood eveilebility end face severe fuel crises in the
next decades.

There ere meny suscessful socisl forestry pro—
grams in the Third Worlde However, they do not
affsct or involve meny femilies reletive to the
totel number effected by the crises esnd needs being
addressede Thus, given the mege dimensions of the
needs, these projects only represent a very small
first step towera solving the problems. Yet it is
an important stap if we can learn from the current
projects how to devclop systems thet are technical-
Ly, sccially, culturally and economically accepteble
and cen be eesily diffused end duplicated on a very
large scale,

Based on review of pest project experience,
five factors stend out as msjor prarequisites for
significant expension of sustainable Llaend use sys-
tems incorporating social foreetry elements., The

13

five prerequisites ere es follows:

<0

i)

i)

iii)

iv)

v)

Technologies developed end used must
be simple end have high probsbili-
ties of successful implementation
under varying environmentel condi-~
tions end Llevels of skill in eppli-
cetion.

Per unit costs should be Llow so
large numbers cen be reechad or
affected by Limited end relativaly
fixed resources aveilsble through
eid chennels,

Programs and projects should teke 8
holistic or systems eapproach to
social forestry and rural deavelop-
ment which considers ths interaction
of ell Llend uses and specifically
integration of agriculture and
forestry elements.

Programs must have effective and
widespreed Llocal participetion,
including thet of women who often
have tha mejor role to play in tree
releted sctivity — fuelwood collec—
tion, tree planting and tanding,
gathering of fruits and nuts, end so
forth.

Finelly, projecte must be supportea
edequately by government rasources
end institutional structurse and
administrative mechanis=s, including
nongovernwental ones, This factor
is relatad to the critical issue of
absorptive cepacity for investment
and tha questions of appropriate
financing mechanisms end incentives
end support for research, extension
and training.




The peper discusses these requirements and
summarizes the types of actions which hava baen and
could be taken {in different situations to uest
them.

The Llower the per unit cost of implementetion
isy the larger ths population and araa ara that cai.
be reached with ralatively Llimited aid reaources.
Similarly, the simpler and more adeptabla a social
forestry system 18, the more Likely that it will be
diffused, adapted and adopted in & wider area and
by s wider cross section of population, including
the very poor.

The most widaspread sustainable form of social
forestry integreted with egriculturs is shifting
cultivationy which has been practiced successfully
for thousands of yaars. An estimated 260 millicn
persons still practice this form of agroforastry,
However, population pressuras on the land are such
that this form of Land use is no Llonger gustainable
in an increasing number of countrias or ragions.
Alternativa systems are needed which can increaca
land productivity on 8 sustainabls b2sis. That is
what tha current agroforestry work 18 all about.
Quite beyond agroforestry is the need to better
understand the energy relationships 1involvad in

14

locel rural communities. Evidence from some
studies suggests that many agricultural communities
depend on tha forest for energy far beyord the
narrow confinas of fuelwood.

It is clearly evident from past projact sxper-
jence that early and continued Locsl participation
is & kay to success in social forestry programs.
Local participation is achiaved through involvemant
of Local people in the initial dasign of programe.
It is alao essent«al that projects be designed to
respond to the actual incentive structures of Locsl
people, not mersly those which might ssem ralevant
to expatriate teobnicians and other outsiders.
Finally, tha absorptive capacity of raaslistically
esgessad and considered in design and implementa-
tion. Tod much too soon can spall disester.

The final ingredient discussed i8 government
support and the nead for dsvalopment of appropriata
institutional machanisms. Consideration 18 given
to the form and continuity of eupport, including
usa of non—govarnmental organizations and desirable
Lavels of governmant involvament, end to the nature
of the institutional mechanisme nsaded in such
ereas 08 ressarchy axtansion end treining and
logistical support.
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FACTORS AFFECTING INDIVIDUAL'S RESOURCE USE DECISIONS

LEGAL, INSTITUTIONAL AND SOCIAL INFLUENCES DN THIRD WDRLD PROGRAMS
FDR REFDRESTATIDN DF DEFOLIATED LAND

William C. Siegel, Project leader, USDA Forest Service, 10290 P.S.B., 701 Loyola Ave., New Drleanas, LA

70113

Richerd W. Guldin, Assassmant Coordinetor, Resources Planning Act Staff, USDA Forest Sarvice, Washington,

D.C.

The traditional emphasis of third world fores—
try has centered on Llarge-scale devalopment and
exploitation of forast rasources, Until quite
racently, most forestry Llegislation in dsveloping
countries was adopted within thia context without
adequately asddressing reforastation. As problems
with such an approach became apparent during the
lest deceds, many third world nations reacted by
passing regulatory laws that strass rsforaestation,
forest protection, and control of trespass and
cutting practicea, These attempts have in many
instances, howaver, been Lless than succassful in
coping with the issue of dafoliation, The reasons
are essentially three-fold: (1) the newar statutes
have Llargely ignored the economic and ecological
banefits of afforestation to local communities, (2}

their enectment and enforcument heve Llacked in—
volvement by the Local people, and (3] many contain
cleusss that conflict with both establishad custom
and statutory law pertaining to treditional — and
sometimes chaotic -—— land tanure patterns. Dn ths
other hesnd, thers hava been some success storiae.
In Asiey particularly, tha importance of institu-
tional and social factors has somstimes bean rscog-
nized and thesa alaments welded into ths Llagisla-
tive epproach. This paper esnalyses the inatitu-
tional ~ legislativa -~ social intersctions sssocia~
ted with third world programs for reforestation of
defoliated Lland, concludes that in many instances
new apprcaches ares needed, and presenta recommenda—
tions for change,

SDME IMPLICATIDNS OF SOCIAL STRATIFICATIDN AND MULTIPLE ENTERPRISES
FOR DEVELOPING SUSTAINABLE HILLSIDE FARNS FGR SMALL PRODUCERS

Jill M. Balsky, Department of Rural Sociology, Cornell University, Ithaca, New York 14853

Social stratification and multipla enterprises
characterize the Livalihood atrategiss of many
smallfarm households, yet how they affact rasearch
eand davelopmant to promote suastainable hillside
farming syatems are not generally known. Dne year
of field resaarch in the villaga of Kurilas, Central
Leyta, Philippines ravesled that thare sre important
differancea across social strate in how and why
Lowlanders ferm hilly, public forist Lland. Thia
variation reflects differential housahold accesas to

Q
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on and off-fara asrning opportunities in the Low—
Lands and rasults in diffarent prioritias and
resource allocstion stretegies among farmars with
respect to hillsida farming.

Houssholda that ars Lease sslf-sufficient in
the produccion of Lowlend wet rica [(i.s. thay
produca nons or Lysa then half of their annual rica
stapla), tend to intansivaly cultivata hillaide
farms primarily with annual food crops, spsecifi-
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cally corn and sweet potato. Low stratum hillside
farmers empliasize fcod crop production beceuse they
do not have access to other farmland and as & re-
sult, must rely on seesonal wage Llabor and forest
product collacting for incema to purchase food.
Environmentel degredetion in Llow stratum hillside
farms has led to agricultural intensificetion in en
effort to compensate for reduced productivity, which
in turn, has rasulted in increassd Labor demands for
both male and femala household members. Efforts to
improve the sustainability and sgricultural produc-
tivity of Low stratum hillside farms must epprsciate
the labor shortgeges and other resource constraints
facad by these farmers. Most importantly, they must
understand that food crop production is their high-
est priority.

In contrasty, households that are more self-
sufficient in rice production (i.es they produce
ovar half of their annual rice steple]} cultivate
hillside farms less intensively and ara more Llikaly
to plant perennial cash crops of abaca (Musa
Textilis L.) end fruit troes. Fermsrs in this
atratum have hillside ferms to obtain supplementary

food, fodder end cesh for uhe purpose of stretching
rice supplies between hervests, fesding Llivestock
and purchasing household commodities and chemical
inputs raquired for wet rice production. Programs
to improve hillside farme of this stratum would be
facilitated by farmers' access to non—~housshold
lebor and & more steady food supply, Mixed food
and tree crop systems mould Likely ba scceptable to
this stratva. However, any hillside farm interven-
tion efforte among higher stratum houssholde would
have to be coordinated with farmers' other economic
activities, sgpecially wet rice production.

Implications of strata—specific differences
end multiple enterpriees strategies ara discussed
for cesigning appropriaste agroforestry systems in
terms of crops, Llsbor intensity and coordination
with male and female fermers' other Llivalihood
ectivitias. In addition, the importance of viewing
non-forest, Llowland dwelling households as forest
resource users ie emphasizad, as ara the dynamics
of lowlend — uplend interaction. Some conceptual
and mathodological issuss for differentiating
smallfarm producers are discussed as well.

LAND USE INTENSIFICATION IN PHILIPPINE UPLANDS:
EFFECTS ON VEGETATIVE COVER, SOIL FERTILITY AND EROSION

Stephen F. Siebert, Department of Natural Resources, Cornell University, Ithaca, N.Y.

The use of public forest reserves by lendlass
lowlendars is widespread and increasing throughout
the tropics. One yeer of field research in central
Leyte, Philippines revealed that public forest lands
provide an important source of subsistence food and
income to many Llowland fermers, primarily through
forest product collecting and the cultivation of
annual food (corn and swast potato) and perennial
cash (abaca and coconut) crops.

Analysis of eerial photographs, around mapping
and farmer interviews indicated that both forest
product collecting and hillside ferming activitiase
are intansifying in the study araa. Thes environmen-
tal effects sssociated with Land usa intonsification
includa the Loas of indiganous fiore, elterstion of

C
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soil nutrient end physical characteristics and soil
erosion.

The unregulated collecting of forest products,
spacifically rattan and timber, has dapleted all
mature, commercially valuabls rattan in the water—
shed and eliminated commercial hardwood spacias
(eegss Dipterocarpaceas and Pterocarpus indicys)
from the lower half of ths watershsd. Analysis of
sample plots in hillside farme indicated that
intensitied agricultural sctivities (e.gs., short-
ened swidden fallow cycles) has also resulted in
the expansion of & depsuperate, exotic, xsrophytic,
waady flors dominsted by Imperats cyclindrics,
Saccharum gpontapnsum and various Compositae.
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Anelveis of soil esemples collected from hill-
side farme over the course of one year indicated
thet continuoue cultivation of corn end ewsst potato
resulted in tha gradusl depletion of baee nutriente
({eees celcium, magneeium and sveilable phoephorue)
end organic matter, end increesed eoil scidity.
However, the dets eleo suggested that ewset poteto
monocropping mey elow eoil deyradation due to men—
egement practicee (f.esy, mounding end periodic
burying of vines), which rasembie mulching, end the
maintenence of & complete ground cover.

Soil arosion appeere to be the most sericue
conetraint to egriculturel production in the re—
esarch area, An everege of 3.4 cm of soil (approxi-

mately 435 tone/ha) wee removed from hilleida ferm
etudy plote during the firet eix monthe of cultiva-
tion following the cleering of fallow vegstation.
Phyeical evidence of sroeion ie wideeprsed through-
aLt the region as ie the fermers' concern about the
problem.

Recommendutione for the development of eus~
teinable and productive foreet uee and hillside
ferming include: 1) cultivetion of commarcially
valuable rattan (s.gey Calamus casejus and C.
merrilli)y 2) plenting of covar crops and mulching
end 3) conetruction of Live contoure (ueing nitro-
gen-fixing lLegumes) end dreineges ditches at alope-
depsndent intervsle.

PERFORMANCE CLASSIFICATION OF SOILS: THE FARMERS' PERSPECTIVE—BEHAVIORAL
IMPLICATIONS FOR POLICIES OF RESOURCE UTILIZATIOM

Steven E. Kreft, Agribusineee Economice, Southern ILlinoie Univereity, Cerbondele

Prlicies foetering rural developmant whether
domeetic or internetional esre frequently lend based.
They implicitly involve efforte to influence ferm—
ars' land-use practicee, Such policiee ere ususlly
premieesd on the recommendatione of pedologiste,
egronomiete, agricultural economiete, end other
epecieliete in Land use. While rural development ie
neceeeory, lano-based policiee to echieve thie ares
commonly disputed or ignored by the farmere affec-
ted. This etudy reveale the information farmere
have sbout Llend and the wey in which thie informe—
tion determinas their land-uee practicas, In addi-
tion, fermers' end lend epecielie:s' perceptione of
lend sre compereds The effecte of diesgrasmant on
lend-bueed, rural-development po.icies era avel-
uated,

A reesarch framework encompassing concepte of
natural rssources, economicg, end cognitive psychol-
ogy and anthropology ie daveloped. Tha conceptual
framework, within a phenomenolagical context, is
usad to spacify a qualitativa model of farmsr's
tand-uga dacieions. Tha modsl directe tha analyeie
of data end ie ueed to identify variablee influan-
cing farmars' land-use decieione and to hypothesiza
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relationshipe among these varieblee. Additionally,
the resulte provide e basie for comparing Tarmare'
end lend specialiete' psrcaptions of Land.

The farmere' distinct imagse of agricultural
land end the dieagraament betwaen farmere and land
epecialiete over their reespectiva psrceptions of
lend have important implicatione for rural develop-
ment, Firaet, Lland-bssed, rural-davalopwent poli-
ciee pramised on perceptione of Lland that diverys
from thoes hald by the affacted farmere are doomed
to be ineffectual. Second, the formulation and
implemantation of rural davelopment policies should
include the purticipetion of ths farmerse At s
minimum, efforts must ba made to ascertain the
farmere' imagee of land, Thie knowladge should be
usad in deeigning policias and carrying them out.
Third, sueteined Land-baesd, rural developmont must
be predicatad on the maintenance of Lland quslity
ovar tima. Hence, attention uwuet be given to
factore affecting farmere' decisions to degrada or
maintsin their land: tenuriel srrangamante, paet
and projected Land usas, end coet and banafite of
land ranewel and maintenancse.




THE ECONOMICS OF BIOLOGICAL GIVERSITY:
APOLOGETICS AND THEORY

Richerd B, Norgeard, Associete Professor of Agriculturel end Resource Economics, University of California,

Barkaley

Economists heve responded to the current inter-
est in biologicel divarsity with a plethore of
apologetics. Species become extinct becsuse thay
are common pool resources. Since no one cer own and
menage tham over the long run without others enjoy-
ing the gainsy ell exploit them for immediete prof-
ity frequently to extinction. Or species become
extinct becausa they are public goods, ALl peopls
can 'freely' enjoy the benafi’s of knowing s species
exists or of the knowledge that might be gained
through Llearning from its biochamicel and other
ecological adeptetions. Since nons can be axcluded
from enjoying species existence or sharing in the
knowledge thet cen be Llearnedy, a price cennot be
cherged and there is no privete incentive to protest
speciess Species also become extinct beceusa their
netural retes of increase ere less than tha markst
rate of interest. Both rational entreprensurs and
responsible public officials divest the species
and invast where eernings are higher, Lastly,
extinction is forevary but sconomic decisions sre
necessarily made ovar Llimited time horizons with
incomplets knowledge of the future. The 'troubls'
with axtinction is that it is irreversibla.

These erguments are epologetical rather than
theoretical, They sccept existing economic theory
and the c..wentions that heva evolved around it.
Existing theory assumes nastural systems have sspar-
ate componants that cen be ownad. Exiscing thaory
assume> procesces ars raversible. Existing theory
sssumes intarsst rates are generated in markets
whare futura gensretions with rights to praperty —
including species and environxental systsms -—
bargain with current genarationss For questions
whera thase atomistic-mechenistic and intergenara-
tional assumptions ara espscislly falss, new pram—
isses and theory should be daveloped. Instead,
aconomists have explained extinction, devaloped
decieion models to optimize extinction, and sugges-
ted ipetitutional modificetions to rationelize
sxtinction on the basis of somewhat extandad, et
bast, ineppropriate theory, If sustainsble davelop-—
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ment end biologicel diversity are social goalsy
existing economic theory, {tself patterned on the
Newtonien view of the world es & machine, is an
ineppropriate template ftor economic thought eand
sacial prescription.

An esoological-evolutionary world viaw provides
an altarnetive template. In this view, economic
thought and socisl pruscription are premised on tha
patterns of ocomplex gystems and intersctive thange,
A coevolutionery viaw, omphasizing tha svolutionary
intaraction batweern socisl and scologicel systems,
is slaborated in this paper, Thia view highlights
how most of the psst sevan millennis of davelopmant
since the origins of agricultural teschnulogias and
social nrganization was @& process of scological
system transformation and adeptiva social system
rasponse. Osveloprant wes @ process of systen
coevolution. Cultural knowledge 'explained' pao-
pla's rslations to their environment and prascrivad
social organization. Tha coevolutionary vantags
provides & good perspactive on how tha atomistic—
machanistic world view facilitetsd technologies to
exploit stock rasourcas and rationalized boun the
capitalist system of {ndividual ownarghip and
markets and centrelizead social orgenization and
bursaucratic suthority., ¥ith development aucoess~
fully fed by stock rasources and our oollective
understanding of systoms functionelly readuced to
the formalitias of machanics, systems began to
oreaskdown and species to disappear,

Convectional aconomists es well as practicel
peopla with some of the reins of pu.ar might objact
that coasvolutionary theory doasn't answsr their
questionss And this is truay for world views and
svidance, queations and ar.swers, and social organi-
zation and possible resprnsss ars all bundled. Tha
increasing social dissatisfaction atamming from the
incongruitias betwesn expectations genarated by
current world views and outcomss in reality, how—
evar, provides hopa for & new template and an
alternative bundling.
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RESOURCE CONSERVATION AND ECOMCMIC C=VELOPMENT

hOLE OF THE EXTERNAL DEBT IN NATURAL RESOURCES EXPLOITATION
IN LATIN AMERICA

Dietmer W. Rose, Professor of Forestry Economics, University of Minnesota, 110 Green Hall, St. Psul, MN

55108

Increesing population pressures have been
mentioned most freauently es e mejor ceuse of defor—
estation of stevp hillsides end tropicel reinforests
in developing countries of the world. This peper
exeminas the impect of tha external debt of develop—
ing countries in Latin America on natural resource
dacisions end exploitation., Ths role of the exter-
nel debt end the need for export earnings es major

fectors in resource exploitetion sre :...ssicated
for seversl controversial development projects in
Latin Americe. The burden that huge external debts
ere plecing on developing countries must be reduced
to eeso pressures for exploitetion of natural
resources that could have Llong-tarm detrimental
consequences not only for tha developing countries
but developed countries as well.

ENVIRONMENTAL QUALITY AND INTERNATIONAL DEVELOPMENT:
REMOVING THE BLINODERS

John E. Cerroll, Profecsor of Environmentel Consarvetion, University of New Hempshire

Western industrialized society norwally viras
environmental pollution/environme.tel quality p.ob-
lems a8 one of meny different end sepersble types of
problems afflicting developing sociaties, and of
less affordable concern then seemingly more immedi-
ate p-oblems of starvetion, food production, dis-
eaase, and societal instability, Yet, environmental
problemsg, in both urben industrielized and rural
non—-irdustriaslized erses of the devaloping rorld,
rated 8s among the most sarious of environmsntel
problems fecing human society, crnnot realistically
be separated from problems of hunger and health,
diseasa and poverty, nor sven of social instability
with which thay are closely interdependent. Envi~
ronmental chellengse are aslso fundamentally inter-
depandsnt, Environmental challenges ars also fund-
emantally interdependent wi”n incressad industrial-
ization, food and fibra production and aconomic and
social plenning, end cen orly be resolved with
thase interdependant contex*s,
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In the broader context, problzms of environ
mental quelity, environmental health, end environ—
mentel planning cen only ke successfully epproachad
from & knowledge of the anthrogological and social
context in which they exist. As there i8 interde—
pendence between environmental and other major
social concerns in these societies end, as wall,
irterdepandence batwasen environment and ths chal-
tenges of production, so slso thera is intardepsn—
dence between successful resolution of environmen—
tal problams and the Llinkage of that rasolution to
the sociocultursl reality of the society in ques~
tione

Western industrial society, and Anerican
seciety in particular, hes difficulty in evoiding
neat but fatully artificiel unrsalistic separatione
and divisfons of problems and paoples. Unless
"blinders" presently in place are removsd, unless
conditioned mindsets toward the world and toward
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other peoples' conception of Life are removed,
development, sustainable or otherwise, is doom:d to
feilura.

ECDNOMIC DEVELOPMENT AND DEMANDS
DN AGRICULTURAL RESOURCES

Norman Rask, Dept. of Agricultural Ecormice end Riral Sociology, The Dhio State Univarsity, 2120 Fyffe

Roed, Columbus, Dhio 43210

Sased Nabass-Tebriz, Uspt. of Agricultursl Economics end Rural Sociology, Tha Ohio Steta University, 2120

Fyffe Road, Columbus, Dhio 4321D

Economic development [per cepita incresse in
income] and popu.ation growth are two principal
factors {nflusncing & nation's needs for food end
fiber, and hence the intensity of demand on its
agricuitural resources. As development proceeds,
per cepita incoms g:ows, and with higher incomss
individuals demand more food in the form of improved
diets such s milk, wmeat, wheat, atc. In fact,
several FAD studias hava shown that at serly and mid
stages of development, psr capita consumption of
animsl protein always grows with rising GNP. Since
Livastock products are lLess efficisent convertors of
wvasic grain concentrates, an {ncresse in consumption
of thass products may double or tripls the deme&nd on
8 country's basic crop agriculture. Furthermors,
avants n the world food economy over tha past
decade {e.gs, Bteedy riss in per capita food con-
sumption in Lleeding food-deficit, developing coun-
tries such es South Kores) have reflected tha
impects of sconomic development on demand for food.

Understanding thse dynamice of the Linkage
betwsen aconciic developmant end food consumption

pettarns would have important implicatione for the
long~-term utilization of croplend resources and
egricultural trade in both developing and davelopad
nations, Tha general objective of this paper is to
investigate the impacts of sconomic development on
food demand over the pest thrae dacades for a
selected group of developing and developad coun-
trias in the Southsest Asis, tha Middle Esst,
Africa, Europe, and North and South Amarice,

The spacific objectives ers to enalyza trands
in per cepita GNP, food consumption, food produc—
tion, end populstion growth in thosa countries.
Furthermore, the changes in retio of food consump—
tion to production will ba usad to messure tha
changes 1in those nation's depardency on thair
domestic agricultural rescurces and/or foraign food
imports over ths peast two or thres dscsdes.

Dats sources include FAD Food Balance sheets
wnd the World Bank's data on GNP and population
which ars availabie for the past twenty-fiva years.

THE CARIBBEAN BASIN INITIATIVE:
WHAT DOES IT MEAN FOR FDRESTRY?

Dr. Jan G, Associste Professor,

Raleigh.

Learman,

School of Forest Resources,
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Dr. John Muench, Jr., Viaiting Associets Professor, School of Foreat hesources, North Ceroline Stete Univer—
sity essigned es Forast Enterprise Coordinetor with the Forest Service's Forestry Support Prograem,

Washington, D.C,

8y providing duty-frsa eccess and marketing
aessistance for regional exporta to U.S. markets and
by encoureging U.S. firms in joint ventures, subcon-
trecting, ticensing and other offahore operationa in
the region, tha Ceribbesn Basin Initiative (CBI}
provides opportunities for both Caribbesn wooo
products end producera and U.,S. firms. Programs by
both the U.S. Departmant of Commarce and the U.S,
Dspartment of Agriculturs finclude marketing esssis~
tance to buyers end sellers of wood producta, es
well as other products, The Agency for Intarnetion-
al Development has many projects benefiting {indus-
tries in the region but none specificelly direscted
et the wood products fimas and, elthough wood prod-
ucta producers are not precluded from moat private
enterprise development projects, none are known to
ba perticipating,

A telephone survey of US wood products indus—
try trede associetions showad they were awere of
the CBI but hsd no sctivitiee in conjunction with

its Furthurmore, none of ths essocietions were
eware of any of their membera initiating or expan-
ding ectivities in the Caribbean region. A aimilar
aurvey of advertisers in the CBI Business Bulletin
revealad much intereat in tha buying and selling
opportunitiess advertised but not much businass
ectuslly consummated, Several stories wears found
of failures of regional producera to be sble to
produce products of eadequate quality or for the
right markets or to szi.e timely dalivariea.

If the wood products industry cen be said to
be typical of smsll industries in the Caribbean
Baain, teariff raducticn, gensral workshope on
aexporting and devslopment projacts aimad at ino. s~
try in general may be i{naufficient to atimulsce
much export ectivity. The financing, technical
production end markating knowledge needs of an
industry may be too spacific for effactive assis—
tanca to be randered by anything other than an
industry-focused and product—apecific program.

NATURAL RESOURCE IMPLICATIONS ASSOCIATED WITH
AGRICULTURAL DEVELOPMENT UNDER THE
CARIBBEAN BASIN INITYATIVE

Matthew Norman, Greduste Research Associastae, Depertment of Agriculturel Economics end Rurel Sociologys The

Chio Stete Univeraity, Columbua, Chio

The Caribbeen Bzain Initiative [the Ceribbean
Basin Economic Recovary Act) was aigned into Law on
Auguat 5, 1883, The purpose of thia Legislation wes
to promots aconomic development in the Caribbean
Besiny in part, by grenting duty-free atatus tv e
wide ranga of importa originating in the region, Of
particular importance to tha nations of the Cerib-
bsen Besin era agriculturel products, most of which
(except for sugar, besf, and procassed tuna) are
sovered by duty-frae provisions of tha CBI.

To tha present, thera has besn Little rigorous
study regarding the "merket windows” for Caribbean
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Besin egricultural products in the United States'
marketsy, and for the potantial impacts on the
natural resources of theae countries from agricul-
turel development. This papar defines the condi-
tions necesaary for tha succeasful penatration
by Caribbesn Besin agricultural exporis of U.S.
marketa and sugpests aoms iasuea regerding the
netural resource implicetions of this sgricultural
development that may occur under the CBI.

Tha concept of markat windows was elaboratad
by Colstts and Well in 1878 to assist Floride
farmera in choosing among alternative crops weres
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tha actual yiald and production potentiale of crope
in a given region; the prices received for the
crops in the markets and the costs of producing and
markating thoss crops; and, the effects on prices
of increesed quentities of those crops moving
thrcugh the markets. The main emphasis of market
windows then, is the net return position of produc-
ars after all thase veriasbles are eccounted for.

fhis study expands the work of Colstte and
Wall to the Ceribbean Bagsin countries by intagrating
a multi~market dimension, sa well se thz affects of
the CBI into the analysis of market windows. The
duty-free provieion of ths CBI have great potential
for granting s cost esdvantagas to Caribbean Besin
Producers ovar thair nearest rival, Mexico, in the
form of aliminating the tariffs for thair axports
(which Mexico is inaligiblae for) entering the U.S..
Moreovar, thes Caribbean Basin countriss enjoy an
advantage ovar Mexico in transportation costs whare~
in the Llattar generally ships frash fruits and
vagatasbles to U.S. mearkats via truck wherses the
former ehips primarily by water, for the most part a
chespsr per—-unit mode of transportation.

Given ths ralativa compsrative advantage of the
Caribbean Basin nationa, it is most Likely that much
of tha expansion of agricultural production will ba
in Lland intensive crops. The qusstion then ariseg,
If the Caribbean Basin nations are succassful in
their attempt to expand their agricultural produc-
tion end penstrate U.S. marketa under the CBI,

what does this sugur for the netural resourcs .ases
of these countries?

A closs parallel to this situestion i8 whet
occurred in eoms Caribbsan Basin countriss during
the 1860's when world cotton prices incressed. In
response to these higher prices, lower valus crops
such es corn and beans were displacad from the
lowar valley arsas to wmarginal production areas
such as tha valley slopes which wers more vuinere-
ble to erosion. In acdition, cotten producers
engaged in overly intaneive use of pasticidea and
fertilizars cauaing runoff problems, and engagad in
highly mechanized cultivation prectices which in
some ceses lead to soil compaction. In sum, higher
pricas in thess ereas Llsad to & geographic dis-
placemant of Llowar velued crops and increased
mismanagsmant of agricultural production which only
partly subsided when wcrld cotton prices begsn to
fall in the 1970'a.

Caribbean Basin producars are now facing @
similer situation: not ona in which world pricas
for their commocditise ars incressing, but ona in
which the cost advanteges of the CBI ara incrassing
thair net returns. Whether or not the sbovs scan-
erio will again take plece in Caribbesn Basin
nationa ss producers take advantage of tha oppor—
tunities grantad by the CBI remains to ba sesn,
If it does, thean ths banafits thet these nations
gain under tha CBI could full wall be offset by ths
detarioration in thair natural resource bases.

CHEAP CREDIT AND SOIL COMSERVATION:
SOME ISSUES

Arnaldo Camacho and Douglss Southgate, Dept. of Ag. Economics, Tha Ohio Stats University, Columbus, Ohic

In general, soil conservetion requiras that a
sacrifice be mada in the short run so that future
land productivity cen be enhanced. For axemple,
when graeesd terraces are inatalled, some lend is
teken out of production and Llsbor and other inputs
ars uasd. Ovar the long-run, howavar, this action
rasults in highar vialds on land left in production.

Similorly, altering Lland use in order to raduce

a3

erosion often involvas 8 trade-off bstwean near-
term and long-term benefits; many soil-consarving
lend uses (®.g., agroforestry and forestry) begin
yislding output only aftar the passags of several
years.

¥hen rural financial markets are compstitive
end when intersst rates ara not subject to regule—

29




tion, those markets furnish reasonably accurete
information regarding the opportunity cost of capi-
tal usad to finance soil consarvation, In many
developing countriese however, rural finencisl
markets sre heavily regulatede Reel interest retes
ars oftan set too Low; entry into ths formal finen—
cial sacter is restricted; thes costs of financisl
intermedietion are highe Under these circumstances,
the cost of credit to be used to fund scil consarve-
tien is, in general, too high. Furthermore, many
fermers cennot obtain finencing for erosion control.

Recognizing the finencial impediments to eoil
conservetion that exist in many devaloping coun~

triesy those interestad in srosion control often
sdvocete extending subsidized credit to farmers who
adopt eppropriate menegemsnt prectices end Lend
This reccmmendation is incorporatad in the

uses.
design of meny on—-going conservation projecte. As
wa peint out in this peper, however, extending

subsidized credit is probsbly an ineffective way to
promote eroeion control. We base thie conclusion
on en analysis of Lender end borrower bshevior when
financial markets sres regulated, That analysie
also suggeete thet general deregulation of rural
financial markets might promote eoil conservation
more effectively than e “targatted" subsidized
craedit schema,

RESOURCE BASED DEVELOPMENT AND THE DUTCH DISEASE:
THE RELEVANCE OF LP MODELS

Mohemmad Mouesevien, Asst. Prof. of Economics,

University, Syracuse, New York

Resource trede es en engine for growth eppeare
to be the model of devalopment pursued by a number
of developing countries, notably soms msmbers of the
Orgenization of Petroleum Exporting Countrier
(OPEC).  The resource in thes ground is used to
generete various types of physical and human cep:-
tele The prominant role of trede in this proceas
has produced a somewhat new versicn of ' agging
sactors” phenomenon, with ensuing output and price
effacts, in a package genarslly known ae the Dutch
Diseasa. Thus, while it is not elweye racognized es
such, the Dutch Diseese appeers to ba, st Least in
assence, a dynamic problen,

Eleewhere I have delineatad the conditions for
the viability of the long term developmant of the
non-resource eector of such economies, and also for
the emargence of the Dutcw. Disesse price changes, in
a general sggragste model. In this paper the conse-
quances of following a strategy of "resource as an
engine for growth" in & spacific and somewhat disag-—
gregatad model aras examined, A Linsar programaing
(LP} optimsl plenning model is usade The ocase
considerad is & five production sector~thras consum
ar group model of Iran in the 1970's. Thus, the

Senior Research Associste,
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model is also emeneble to en optimel-depletion—end-
development policy (0DD).

Computible Generel Equilibrium (CGE} models
havae now been in usa for a pumber of ysars in ths
aerge of planning for development, perticularly in a
number of World Bank related investigatione. How-
aver, the fundamental problem of optimization
whichy et Lleest in the past, was somatimes impli-
citly the baeis for ths very definition of Econom
ics es ecience, is one thing CBE models are not
well suited for. Therefore LP modele @ppesr to be
e better madium to trece the effects of 00",

Along with an alwmost universal Llinearity
assumption, the drawbacke of LP models Lie in the
reanants of the so celled big-bang problem, Even
the incorporation of the most relesvent aconomic
constraints etill Lleave tha solutions sesusceptiblea
to non-trivial trensformations, due to relatively
minor porsmetric chengse. In e pragmatic eense
thie presents & mora eerioue challengs to the
applicebility of LF models than tha raquisits
assumptions, Thir. peper suggeste and applies a
procedure to deal with this problsm,




THE SUBSIDY FROM NATURE:
SECONDARY SUCCESSIONAL RESOURCES IN RURAL DEVELOPMENT

Peter H, Mey, Dept. of Agricultursl Economics, Cornell University

Anthony B. Ancderson, Boteny Dspartment, Museu Perasnse Emilio Goeldi, Belem, Brazil

Sussnna B. Heunt, Greduate School of Architecture end Urban Planning, University of California, Loe Angeles

Constraints on resource eccess 8re making it
increasingly difficult feci rural populetions to
survive on the bssiz of sgriculture «lone. The two
major additional sourcs: Of cash income ars wage
lebor end extractive activity. Production of market
goods from successional resources conetituta one of
the few sources of inccme for rural women, end
reprssent 8 mesns for meking productive use of
female and child Labor.

Secondary successional vegetetion and fellow
menegemant prectices have frequently been ignored in
development planning. This peper discusses tha
reesons for this oversight, and suggests that suc-
cessional eystems constitute essential resources for

rural developmant. Palm forests of bebessu
(Orbignye spp} in MarenhSo, Brazil end Llontar

{Borsssus sundaicus) in Eastern Indonesia are treat—
ed es case studies to characterize and differentiata
the economic end environmentel significance of
succeesional pslm forests es resources for develop—
ment.

Their Llow diversity, easse of management and
provision of e variety of subsisteace end market
goods end services make thess pelms extremely velue—
ble to the rural poor. However, the degree of

pressure they ars axperiencing from exogenous
development forcas greatly affect their relative
potential for maintenance as essential slaments of
subsistente egriculture strategiss. In tha cass oY
babaseu, fertile soils end stable moisture condi-
tions have wmotivated Llerge-scale axpansion in
cattle ranching on improved psstura, Although not
agronomically incompatible with babassu palma,
pesture davelopmant hes fraquently implied clear—
cutting of palms and axpulsion of paesant farmers
who rzly on babassu for an important part of thair
Livelihood,

In the cesa of Llontar, on tha other hand, thas
dry and infertile conditions of the agro~ecological
environment in which palm forests hava davelopad
have spparently not been propitious to activities
which compete with palm menagesent under tradi-
tionel systems, In such & situation, thers is mora
time available for work on imprnvement of manage~
ment systems and native plent resources. In the
case of babassu, it may alrsady ba too Llate for
current efforts in palm domesticetion and sppropri~
ate agronomic end processing tachnology development
to make an impact on the rasource's dagradetion and
parallel disposeession of peasantry.

PROPERTY RIGHTS AND THE TRAGEDY OF THE "NONCOMMONS®:
THE CASE OF THE BRAZILIAN BABASSU PALM INDUSTRY

Peter H. May, Dept. of Agriculturel Economics, Cornell University

This paper provides e theoreticel treatment
from @ resourca economics parspsctive of social
squity offacts of property rights changas in renew-

25

31

able resourca devalopment. Thas case study focuses
on effects of agricultural transformation and
induetriel {nnovetion on the historical rele and




resource potential of forests of bebsssu palms
(Orbionrye spp) in en aconomy of lendless shifting
cultivators and cattle ranchers fn the Brezilien
etate of MaranhSo.

Modern rasource economics has tended to pin the
blame for rssource depletion on ar i{nsufficient
dagrse of exclusion over resource use esarcisad
through proparty rights. Privatization is the
neoclessical economists' ususl prescription for
commons rasource depletfon, A forcaful swing toward
barred-entry resources concentrated fn the hands of
a fow hes often increasad rather then decreased the
rate of resource axploitation, however. Proparty
rights delimitation ovar extractive resources fre—
quently results in population pressures on Limitsd
remaining rescurcee traditionally managed {n common,
thus hestening their dsgradetiorn,

Tha objactive of this study fe to examine how
chengas in proparty rights (sccess to pelms and
Lsnd] and technical innovation in the babassu fruit
processing fndustry msy affact the walfare position
of the pessentry. The set of circumstances surroun—
ding the disposseseion of peassnts' proparty rights,

where the gainers ars under no pressure to compen—
sate the losers, are defined es & "tragady of the
noncommon3," Investments {in pasture satablishmant
and whole fruit processing may constrain current
land resource users' access to thas multiple bene-
fits thay have traditionally anioyed from the palm,
The initfal rights over palms and land contribute
to the ultimete inequitable distribution of rawards
from innovation,

One solutfon to tha tragsdy of ths ncacommons
is found in the formalizatfon of treditional usu-
fructy so that thosa who despand on the rasource for
an important shara of their incomas are those who
control {its exploitation and management. Such s
solution can bring sbout greater bargeaining power
over the partitioning of raturns from {nnovation,
Howevar, intermediary manipulation of wmarksting
margine end {industriolists' ufforts to extract
rents from processing necessitate that producers
gain control not only ovar the resource itself, but
also over marketing channels and decisfons rager—
ding subsidized cepital investment in processing
industriss to achieve an equitablea solution to the
noncommons tragedy,




RESEARCH ON ALTERNATIVE AGRICULTURAL AND FORESTRY SYSTEMS

SUSTAINING THE PRODUCTIVITY DF TROPICAL AGRICULTURAL SYSTEMS

Jeke Helliday and Mervin Lemborg, Bettelle~Kettering Research Laboretory, Ysllow Springs, Dhio 45367

The management of populstion growth, crop
production and the impsct of men's ectivitiss on the
neturel resource base that supports his existence
are criticel and highly interreleted chellenges.

Despite the best efforts of developmsnt agesn-
cies, more people are starving in Afr.ca today than
was the cese ten years ago. While many factors are
at play, tha discrapency bstwesn crop yields on
experiment stations and thcse obtained in farmers!
fields remains a particular case for concern. Such
deta underscore the impact of the strassss 8t play
under tropicel circumstances on crop production, end
indicate thet practices to moderate environmental
stress mey heve & more significant effect on crop
productivity than reasarch to raise absolute yield
potential of tha crops in question,

This paper describas those factors which
threaten the sustainability of tropicel egriculturel
systems and appraises messures with the potential to
mske egriculture more susteineble. In particular,
biologicel sources of essential inputs, menagsment
practices requiring minimum inputs end the need for

crop varisties which wers stress tolerant ers re—
viewad.

The intricacies and sophistication of mixed
cropping systems that are commonpleace in ths trop—
ice are deacribed in comparison with agriculture es
practiced in the United States, Progress towards
novel crop associations is raviewed, with emphasis
on systems involving fast—growing, nitragan—fixing
trees.

Tha interrelationships of tha food and fuel~
wood demends of rural communities 18 explorad
in thes context of ths negative impacts on land end
forsst resources.

No stretegy for sustained agricultural produc—
tion is complete without mention of the need for
limiting populaticn worldwides There ara finite
limits to food production. If we srs to avoid the
wisary of malnutrition and starvation of evar
greater fraquency, aach end svery netion must
regulate its population to its food production
resource.

SEASONAL VARIATIDN IN PLANT BIOMASS AND NET PRODUCTIVITY
OF SOME IMPDRTAN™ MINOR FDREST PRODUCTS

S.K. Kapur and Y.K. Sarin, Regionel Resesrch Laboratory, Canal Road, Jemmu Tawi-180001 (Indis)

The studiss on biomass production and not
productivity of some msdicinel and aromatic plants
growing 1in association with the Oak-Coniferous
forests of Jemmu hills ravaal that the abovaground
parts show maximum productivity during monsoon and
immediete post-monsoon pariod whan the plents are
under profuse Lzafing and flowaringe Thera is e
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dacline in the overall biomass during the sutumn
months. Exception to this rule is Viola odorate
whara asrial portion dies off with ths onsst of
rainss Tha optimum values in this cess are recor-
dad towards tha end of tha annual vegetastive cycle
in the month of May. Analysis of ash and orgenic
matter content raveal that the species which




chiefly inhabit the forest floor hold comperetively
lower concentrations of orgenic matter, though thay
are rich in minersl composition,

EFFECT OF SEED RATE AND SPACING DN THE PRIMARY PRODUCTION AND
EFFICIENCY OF PHASEGLUS AUREUS ROXB.

M.P. Singh, Department of Boteny, M.V.M. Bhopel~462008 ~ Indie

The investigations were made at Government Seed
Multiplication Farmy Indore {M.P.), Indis, by her
vest method, In Phaseolus sursue Roxbe., & direct
relationship sigrgficant at 1% is seen batwaen the
standing crop (g/m’) of various specings end seed
rates, eand the pumber of days after sowinge The
standing crop (g/m } decrsased with the increase in
row to row specing (f.e. S, = 217,88, S . = 184.42
end S = 151,77 g‘m ) end increesed with the in-
creese in seed rate {i.e. H1 = 167.67, N_ = 185.63
and I% = 218,54 g/nal. The rata of dry matter pro-
uction between various harvests

was slow between
sowing to 25 deys, then increesed end highest wee

botwesn 40 to 55 days efter sowing and then de-
clinede The net primery productivity dacresased
significently at 5% with the increese in row to row
spaging (1.8, S, = 83,112, S = 2,777 and S, = 2,168
g/m /de¥) end increased wf%h the increesa in ssed
ratg (i.e. w1= 2.255, "2 = 2.668 and "3 = 3.136
g/m /day).

The efficiency of net primary production of
Phassolus aureus Roxb,, decreased with ths increass
in row to row spacing (58, = D.68%, S = 0.61%, § =
D.48%) and increased wita the increase in seed rate
[w1 = 0.50%, "2 = D.59%, "3 = D.B8%).

POTENTIAL FDR TECHNOLOGY TRANSFER OF TWO CALIFDRNIA AGROFDRESTRY SYSTEMS
TO SEMI-ARID MEDITERRANEAN AREAS WORLDWIDE

Nancy K. Diamond, Greduete Student, Natural Resources Menegement Department, Californie Polytechnic State
University, San Luis Obiepo, California 83407, {805) 548-2702

Agroforestry eystems aru preesented es effective
end sound lend-use strategies which hold high potem
tisl for sustaeinable development of marginal semi-
arid mediterransen lands. Enargy and food neads can
be gupplemented through the usa of non-irrigetad
agroforestry systams which intsgrete drought-resis—
tant, nitrogen—fixing wiody plants, biomass tres
crops, perennial grains and Legumes, and Livestock.

Damonstration projects of systems are nsadsd to
determins eppropriate speciss, establishment
end maintananca practices, both short and long-term
managexent practices and potential yielde. Two
agroforastry species scresnings are planned for

a8

marginal rengeland sites in the Central Coast
region of California. Dne site is charecterizad by
@ cool, coastal msditerranean—type climata and the
other site hes an inland, wintar-rain semi-arid
climate with grester extremes of annual tempsrature
and precipitation,

The purpose of this etudy wes to assess the
potentiel applicability of eystems of thie nature
to other regions of tha world, particularly those
areas of the Third World with similar climatic,
soil and vegetstive conditions. Recommendations
for technology transfar will be made based on both
physicel and biological data and {in addition to

34




information on the current status of agroforastry
research in germane countries. Exparimental design
and managament plans have been prepared for each of

the two sites, in addition to funding proposels for
project estaeblishment.

FORAGE CROP AGRI-REFINERY:
AN ALTERNATIVE FOR PRODUCING FDOD AND FUEL IN DEVELOPING COUNTRIES

Joseph C. Rostheli, Tennessee Valley Authority (TVA), Muscle Schoals, Alabema 35660, (205] 386-2826

J. Wayne Barriar — TVA, Betsy Amin—-Arsalas -~ TVA, Bruce E. Dale - Colorado State University

The Tennesses Valley Authority (TVA) is svalus~
ting & system for raclaiming eroded, marginal Lland
by forage crop cultivation and refining of the crops
to produce crude protain {[suitable for human or
animal consumption}, fuel athanol, and cnsmicals.
The system poteantially is applicebla under 2 wide
veristy of agricultural situations end scales,
produces marketabla products, incraases income from
marginal Llands allowing farmers to enter the cesh
aconomyy, and contributas to food and fusl sealf-
sut¢iciancy at the national Lleval. Use of the
systim slso could assist in wmeeting environmsntasl
problems essociated with some marginal Llands as wall
as sustain its productivity., Successful apptication
requiras manageriel and institutional cepacity to
davalop internsl snd/or axternal markets for by-
products.

From the process refining system conceived, tha
protein would initially be markstaed as cattle or
poultry faed but with future potential for groducing
protein isolate for human fooc. The callulosic
materisl could be processed into ethancl for use as
e motor fuel or fuel additive, utilized for direct
combustion, or processed into chemicals such es
acatic acid.

3

TVA has designed and constructed an sxperimen—
tal unit cepabla of processing about 4 tons psr dey
of nonwoody cellulosa matarials such es forege
crops into sthanol. Initial testing underwsy util-
izes & low temperature, concentretsd su4lfurio scid
hydrolysis process which {s reletively simples
Oparation is et etmospheric prassure end sophisti-
cated control systams are not required. No toxio
by-products to 1inhibit farmentstion hava besn
detacted in initial tests, which aohiaved per-
cent convarsion of cellulosa to sugars,

Successful complation of TVA's development end
iuplementation of this sg—procassing technology for
an intagrated forege refinary systam in spproprista
less developed countries could result in effioient
and sustainable use of the soil rasource, nsw cesh
markets for crops, economic activity, and jobs in
rurals arees. Domestic production of importent
feedy, food, and fuel supplies nescessary for sus-
tainable growth would be realized and an improved
etandard of Living obtained for Third World coun-
tries.
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OPTIMAL FOREST ROTATION WHEN ILLEGAL EXPLOITATION
BY NON-CPERATORS DEPLETES RESOURCE STOCK

Rebindre N. Bhettacheryys, Post-Doctorel Rssearch Associats, and Doneld L. Snyder, Associste Professor,
Economice Depertment, Uteh Stats University, Logen, Uteh

The Feaustmann model has pleyed a key role in
determining the optimel forest rotation period. Tha
optimael rotation problemy as viewad by him, is
s timber managsmert problem when knowledge of the
forast opesretion about the rascurce biomass is
certain, depending on the biological characteris—
tics of growth of ths tres populetion,

In meny perts of the third world countries,
locel inhsbitants of forested aresas resort to illag-
al end indiscriminate felling of tress, From the
viewpoint of a private forest owner this is a deple-
tion of resource stock caused by human agentss To

a greet extent it is pradictable,

This paper repressnts en attampt to account
for this predictables depletion of trea populetion
caused by human sgeants in datermining the optimal
rotation, Our simple end modified Feustmann model
shows & shorter rotetion period to be optimal,
which also seems intuitively appsrent, We ettompt
alaoy, to explors the implicetion of this shorter
rotetion period for tha third world countriss in
terws of a Lloss of positive axtarnelities which
flow from more mature forests,

DETERMINING FOREST ENERGY BIOMAES

Dr. Joseph D, Kesila, Associate Professor, and Gregg Maxfield, Schuzol of Naturel Resources, The Ohio State
University, 2021 Coffey Road, Columbus, Ohio 43210, (6814) 422-2816

Forests are en importent energy source for
developing countries of the third worlde Land
management of thase forests requires a forast inven-
tory methodology that will assess the total forest
biomass; the biomass usable for fuel; and the poten—
tial snergy of the biomass.

A comprehensive energy biomass inventory system
was developed for the dry land forests of The Domin—
icen Republics  The system consists of two stagas,
supportad by biomass regression equations and energy
velues, A stratificetion of the forasts bssed on
vigible human 1interactions was conducted using
aerial photogrephse Within each stratum, ssmple

plots ware establishad and ell trees greater than
five centimeters in dismeter at 0,5 meters sbove
ground wers meusurads

Energy values at oven—dry, 414 percent mois-
ture, and gresn moieturas contant Lavals ware getar-
minad to be 581.5, 508,5, end 314.0 x 10 BTW
hector; thia converts to 102, 88 and 54 berrels of
oil energy equivalant, racpectively, For The
Dominicen Republic the totel snergy aveilable at 14
percent moisture from ths dry Lland forests repro—
sants ths snergy squivelent of 52 million barrels
of oil,
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SEEDLING PRODUCTION AT TROPICAL NURSERIES AND SOME SUGGESTIONS TO IMPROVE QUALITY

M.M. Lsrson, School of Natural Resourcss, The Chioc State University, Columbus, Ohio 43210

In sevaral tropicel species, seedling tops are
pruned off when the trees are Llifted froa nursery
beds to product "stump"™ stock. Ouring Lifting,
grading and transporting operations, ssadlings oftan
lose most of their smaller roots and growing tipe.
when outplented, timely rcot regensration is re-
quiread to prevent critical water stresses and die-
back in the new shoots,

Certain horwmonas can stimulate root developmant
if properly sppliad at aepproprists concentrations.
Experiments were carried out st CATIE, Costa Rica in
which root regansration of “stump" seedlings of
pochote (Bombacopsis quinetum) and melina (Gmatipa
srboran] was grastly incresssd by soaking roots of
treas in solutions containing indolesacetic acid
(IAA) prior to plantings Ths optimum hormons Llaval
for root regeneration appeared tc ba near 300 ppm
IAA, Other hormonas snd methods of application
wsra sither cf no benefit or Less effectiva,

Some spaciss may have en optimum nursary size
for outnlenting. Pochote "atump" seadlings with
taproot diamsters near 30 mm grew batter than sasd~
lings with Llargsr or emaller taproot dismetars.
Nursary achedules could be adjuatad to produce this
size of ssadlinga during tha planting ssason.

Cuttings from ssadlinga may ba en aexcellext
way of incresasing nursary production. Cuttings
taken from tha prunad-off tops of pochote "stump"
essdlinga quickly rootad end graw vigorously in
containare, affectivaly doubling the number of
plants available for outplanting.

Results of thase axpsrimsnta indicats that
additional research, especially in ths arsa of
seadling physiolcgy, could graestly improve nursary
officiency and quality of stocke.

COMPARISON OF THE EFFECTIVENESS OF VARIOUS PRETREATMENT METHODS
ON THE ENZYMATIC HYDROLYSIS OF SWEET FUTATO (JPOMOEA BATATAS L.} BIOMASS

Shaila Bhattacharys, P.X. Biswas and M.E.M. Tolbert, Carver Ressarch Foundation of Tuskegasa Institute,
Tuskagse University, Tuskeges Instituta, Alabema

Lignin, phanolic substances and othar interfer-
ing constitusnts in egricultural biomess act 8s
physical barriars and diminiah the rate and extent
of hydrolytic dagradation of cellulcse. In order to
enhance thas anzymatic susceptibility of callulose
subst retss, & variety of pratrastment processes
prior to callulosa hydrolysis have bsan investiga-
tede Leavae and stems of awast potatoes producad as
wasta at harvaating the potatosa, have basn axaminsd
sa celliuloaic substratas for tha production of
fermentable sugars for conversion into athanol.
Thia inveatigation conaiders the affect of a wide
variety of single and multiple pretrestment methods
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on tha rate of subsaquant anzymatic hydrolysis of
pretreatad stams and Lleavas by cellulass from

Irichoderma yirids.

For the eingla pratrestmant, aach asubatrate
was aithar treatad with 2.0% or 4.0% (w/v]) aodium
hydroxide at room temparstura (24 houra) or 70%
(v/v) othenol ai 60C (3 hours) of axtractad direct—
ly in 75% zinc chloride (w/v]) solution in 0.5%
hydrochloric scid et 440C {12 minutes}. The multi-
ple pretreatmants conaiated of a asriss of meth-
anol-ascatons, aulphuric scid (1%, -v/v}, sodium
hydroxida [2.0% of 4.0%, w/v} and sthanol (70, v/v)
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pretreatments in various combinations followed by
zinc chloride-hydrochloric acid treatment,

The yield of senzymatic hydrolysis was mainly
dspendent on the type of pratreatment and tha kind
of substrate (leaf or stem) used. It is intarasting
to note that, in gensral, eingle pretresatments werse
not promieing, sinca tha hydrolysie rates did not
exceed much compared to multiple pretraatments whan
leavae were used 8s substrates, Howaver, single or
multiple pretrsatment of Lasavas enhencad ths enzy—
matic hydrolysis and yislds of glucose as compared

to untreatad ones. Neither eingle or multiple
pretrestment was found to bes effactive for stem
substratess and overall glucose yields did not
incresee much es a rasult of pretrsatments. Among
all the pretreatments, thoss involving zinc chlori=-
de-hydrochloric acid trestmsnt genarally resulted
in higher glucose yields in all tha ceses. Othe~
factors which influence the extent of saccharifi-
cetion of pretrested swset potato biomass ware
enzyme—substrata ratio, tha enzyma concentration
and period of incubation,

DISTRIBUTION AND CYCLING OF POTASSIUM
IN SOIL-VEGETATION COMPONENTS AROCUND PILANI, RAJASTHAN, INDIA

Room 8ingh, Department of Bio~Sciences, Himachal Pradash University, Shimla~171005, India

M.C. Joshi, Biologicel Sciences Disciplina, Birle Institute of Technology end Science, Rajesthan, Indie

Ths distribution and cycling of potessium in
the harbaceous vegetetion in sand and dune ragions
around Pilant (280.37‘Np 73’.37', elevatican 350 m)
have been studiad from Juna, 41873 to May, 1374.
Four sand dune siteas, viz. 8ita I (windward), Site
II (top), Site III (leeward), ard Sits IV {intar—
dunal lcws) were selected on esnd dunes at Narhar,
10 Kn from Pilani and Sita V [axclosure) st Centrsl
Electronics end Enginearing Ressarch Instituta
(CEERI), Péluni. The concentration (%) snd standing
state (g/m ) of potessium in send and duna harba-
ceous vegetation fluctuatad betwssn sites and
months, Only 3-7 X of the total potessium was in—

volved in biological circulation end the rest (983~
97%) was retained _in the soil. Maximum upteke Jf
potessium (3,00 g/m ) occurred in Site IV {{inter—
dunel lows) during the rainy season, out of which
83X was reflectad in aboveground Live shoots and
sbout 47% in roots, The transfers wers higher
during the winter sesson. Annually, on all the
five sitas, tha total potassium _sbsorbed by _the
vegatation renged from 1.45 g/m to 3.36 g/m of
which 47-70% wos returned to the soil through
Littar and root dacomposition,




SUSTAINABLE DEVELOPMENT OF NATURAL RESOURCES -
THE HUMAN EQUATION:

Sunil K. Roy, National Committee for Environmental Planning, New Delhi, Indie

Based on expsriance working with & Rural hospi-
tal and on villege development, and in essessing the
anvironmental impact on Life support systems of
foraign aided projects both officially and unoffici-
ally, the peper analyzes the relationship between
the attitudes of the people involved and tha suc-
cessful implementation. It starts at the project
formulation stage, covers the kind of personnsl
selectad and their prior briefingy, and only then
deals with the structural aspects, local government
ragulations, and government fficials, fisld person-
nel and Local communitias.

Projects are tooc often formuleted by scholars
in affluent socistiae with Little understanding and
regard for ths people affacted. They are discussed
with and clearsd by officials in national ar state
governmant capitals who have Little, if anything to
do directly with implementation. Their role is to
ralete the project and to identify funding for
officiatly decided priorities, In this procesa,
there is a dilution in the real benefits for local
comminitias. It is almost invarisbly at s dispro-
portionately higher cost and tends to benafit the
already more prosperous slements.

The degree of understanding between the foreign
personnel and Llocal government officials and field
workers is ralated to enticipated benefits. A view
is offered on the choice of in-coming personnsl
{where spplicable the influsnce of wives) end their
capecity to function in an alien snvironment, work-
ing with Llocal individuals and groups who often
combine 8 measurs of chauvinism and aelf-importance
with resentment st the implication of their lack of
axpertise and of tha sbundant funding.

There is an in-built communication gsp border-
ing on hostility betwaan officials and local commun-
itias and sometimes even betwesan fisld personnel and
senior officars. This has & countc~—productive
impact on all projects and emphasizea the critical
importance of parcsptive Lliaison by the project
directcr ond his colleagues. Thare are no eaasy
answera 8s conditions vary not only in countrise but
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An Indian snd en Africen com-
ment baest raflact an espect of the field reality.

in different areas.

We need outside help for analysia eand under~
standing of our situation and expsrience, but not
for telling us what we stould do.

An outsider who comes with ready-made solu-
tions end advica is worses than usasless. He must
first understand from us what our quastions are,
and help us articulate the questions bettar; and
then help us find solutions, Outsiders also have
to change. He alone is8 friend who helps us to
think about our problems on our own.

The baobab contributes daily to the Life of
the village, with its berk for wmedicines, its
delicious fruit for the children, and its pracious
leaves for the saucs made esvery day to go with the
millaet porridge......thers is a square of eucalyp—
tus trsss plantad by ths people from the Waters and
Foreste Department naarly two eeasons sgo. Thare
wara soma whites with them when thsy ceme to ask
the villagers what they should plent. Nikiema
saids "Neres, kerites for their fruits, oil and
butter, snd acaciess for tha animals in the dry
season, where there is no more gress".

The whites wrote everything down in & note—
booky but when they came back they brought eucalyp—
tus treesy sesesess Those thin, sickly trunks will
not provide mors than poles for huts. Furthermora,
tha wood does not burn wall and ths Leavas are good
for nothing, The people from the Department csked
a Lot of questions but thay did not Listen.

In tha past, the villaga had askad the agron—
omist for & grain benk to store thair millst at ths
end of the harvest, some small dikes to pravent the
sarth from being washed awesy by the rain, some
fencing, end & wsll to do soms market gardaning
during the dry 85e880N.eccese.Nothing ever arrived.
Tha extansion agent axplainsd Llater that none of
that was important and thet ths whites praferrad to
build & new road and dig wells.
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RENEWABLE ENERGY TECHNOLOGIES

SOLAR PDMD CDSYING IM THE DOMINICAN REPUBLIC

Robert E. Bailay and R. Peter Fynn, Dhio State University

John Hummell, Alden Stilsen end Associates, Columbus, Zhio

Figuras on the engineering design and costing
of a large soler pond project for the production of
alectricity in the Dominican Republic are prasented
togather with the criteria for pond siting in the
island. The island has @ 100% reliance on imported
fuels for elactricity production, and a system for
producing elactricity Llocally, from local resources
{the sun and salt), will enhance the security ana
balance of payments of the country., Thus the quas-
tion of producing rtectricity from solar energy is
not solely ane of cost, but ons of security and
emp loymant as well,

This papar demonstrates the interplay betwean
system costs and a}, the peremeters which describe
the physical environment, end b), tha enginearing
design parametars, For examples the finencial
structure of this solar pond project d~pends heav—

ily on the price of selt and & pond Liner ~ githar
plestic or clay. Tha correlation betwasn the capi-
tal coets and the thermal conductivity of ths soil
under the pond ie discussed to demonsirate the
valua of soil insulation under the solar pond.

A Listing of research and anginasring problems
is presented that is prioritized on the basis of
cost of elactricity, Furthermoray thers s an
indication of thas payback associatad with a given
problem resolution,

Finslly, the futurs of solar ponds in ths
environmenis ancountered in many tropical countriss
is discussed, together with any edvantegas or
disadvantages that the euthors ses in the uss of
these devices for the production of ansrgy in the
tropics,

REGIDNAL APPLICATIDN OF SDLAR PONDS

John R. Hully Argonne National Laboratory, Argonne, IL 60438

Salsr ponds combine Low-cost solar collsction
with long-term storega for & variasty of Low-tsmper—
ature tharmal spplications, At first glance: solar
ponds ars relativaly simple in concept, consisting
mainly of a hole in ths ground, weter, and some
salt. In many Locations axcevations salt, and water
ars coadily aevailables resulting in Llow cost plus
the use of indigunous resources, Oparating costs
srs expacted to be low. Whila fluid pumping is
usually necessary to axtract hsev from the soler
pondy collaction and storags are complectaly passive,
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In this papar the genersl fsatures of the
soler pond are briefly described and resesrch
activities around the world era susmsrized. A
survey ot potential epplications in diffarant parts
of the world is mada bassd on salected exemples.
At higher Latitudes the ssasonal storags capability
suggests use 88 wintar spaca hasting. In temparate
agricultural areas where s&lt is plentiful, such as
Tux Goluy, the great galt lake in Turka¥, heat from
the pond may be used for grain drying at harvast
time. In humid tropicsl sreas, such as Togos the
solar pond haas gooc potential for grain deying vn @




more or Lless centinuous basis. In sunny and dry
climates, such as Cspe Varde Islands, heat from ths
pond may bs used for water desalinetion. Under some
circumstances, solar pond techniquas csn be adspted
to solution mining, es demonstratsd by e sodium
sulphete pond in Argantina., In somes vary spscial
circumstancas, such sg the Osed 8sa, tha cost of
enargy from tha solar pond mey be Low enough to
Justify converting the Low-tempsrature heat to
electricity, even though tha total efficiencv is
only & few parcent,

Saveral emerging solar pond technologies hold
promise for arees whare salt {s not evailable or
whsrs traditional soler pond salts would imposa too
largs of an environmental haezsrds  Savaral re-
sgarchers have i{nvestigated floating honeycomb
structuras over fresh watar bodies, and devalopment
of inexpenaive gelns that float et the surfacs of
solar ponds is meking stesdy progress. In eddi-
tion, it is suggestad that several smmonium sslta
are candidates for salt gradient soler ponds in
agricultural araes, whara the salt runoff can bs
usad as fertilizer.

PHOTOVOLTAICS AS A COTTAGE INDUSTRY

Richard J, Komp, SunWatt Corporation, Rt., 2, English, Indiana 47118

Photovoltaic aystems very often are the best
sources of electric power in rural areas of develop-
ing nations but the cost of tha systems, the unfe~
maliarity of the new tachnology and the nesd to use
up valuaeble foreign exchange currancy to ifuport the
expensive modulss has to date kept the use of solar
cell PV systems to & few demonstration projects
funded by outside sources, It is now possible in
small scale Llabor intenaive plante to make PV
modulas from purchesed cells and even to meke the
cells themsslves from industrisl grade silicon using
fabrication techniquas that have racantly been
davaloped. The economics of using a few axtre
workars to replece a Llarge capital inveatment in
sutomoted equipment is vary favorable. A detailed
analysis of & 1/2 magewatt PV fabrication plant now
being planned for India will be given, showing how
11 extra productinn workars can displace about
$200,000 of capital investment. Tnes production of
small solar oell modules tc charge batteries for
portsbla Llights, radins and other small selactric
spplisnces caii ba eccomplished using even eimpler
shopa and can bo dona on & village Lavel.

Three sxsmples of 'cottage induatry” plants at
differsnt scales of production era given belows

I, A SMALL SHOP PRODUCING 5 TO 10W SOLAR
BATTERY CHARGERS
Solar calls, plastic for cases, otc,
purchased.
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Qutput: 1000 charges per ysar, 4
per working day

Pergonpalt 1 to 2 perscns

Cepital: 816,000 stertup, $16,000

par yesar material cost

II. LABOR INTENSIVE FACTORY MAKING 40W
LAMINATED PV MODULES
Solar Cells, gleas end other sup~
plies purchessd.
Qutput:s 1/2 MW per yeer (12,500
=odules}, 50 per dey

Parsonnal: 48 production workers
Cepital: $1650,00C startup,

$2,000,000/yasr material cost

III. PLANT MAKING SOLAR CELLS FROM INDUS-
TRIAL GRADE SILICON
Casting polyailicon shapas from
ohsaper grads silicon, cutting into
squars wafers, doping, adding metal
contacts anti-raflaction costing,
stc,
Output: 41 MW per yesr (1,000,000
wafers), 4000 par day

Psrsonnal: 20 workera [8 highly
akilled)
C‘EI!.LI ‘1'500'000 Btartup.

$3,000,000/ysar oparating,
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BIG BOON OF THE BIO-GOBER GAS PLANT — THE CASE STUDIES IN
SANDUR TALUK, KARNATAK, INDIA

Sri. R.G. Desai, SES College, Sandur

Dr. 4, Basenna, Veerasaiva College, Ballary

The non-conventional scurces of enargy are of
vitel importsnca in the present situetion of snergy
crieis in the Third World Countrias as well es for
protecting the environment, Thay are non—pollu-
ting and non-exhesusting in naturs, end thay are
ideally suited for rural Indis, becsuse of their
decentralized end small scals esnergy systems.

Bioges is one sur% important componant of
renewable supply of anargy. The by-product of
biogas is a very veluable enriched fertilizer. It
raducas the desmand for firewood and helps women in
cooking emicably, It can elso ba used for Lighting
end other purposes,

In the presant study, the suthors have investi-
gated the stats and stetus of the Gober~bio-gas
plants in Sandur Taluk of Bellary Dist.,, Karnatake
State (India). Ths specific objactives of the study
ralete to the examination of the sconomic compati-
bility of the technology, problems fecad by ths
ownersy and subsaquent attempt to solve tham, end
axemine tha organizetionsl network for tha speedy

exacution of ths schema.

The study is besed on both primary and secon-
dery deta collected through personal interview and
questionnairs method. Out of eighteen commissioned
plants in Sandur Teluk, ten have besen selected
randomly represanting four small, four madium, and
two big plants. The analysis of the data revealsd
that these plants hava proven to ba s boon to the
owners, because, they help in saving time, monay
end cost, Basidas they also help in Lighting the
houses, getting enriched manure, saving denudation
of forests and thersby help in maintaining the
ecological squilibrium,

However tha study also revealed that plant
owners have confronted some problems such as low
production of gas during wintar, fraquant replsce—
ment of mantle for Lighting purposs, atc. Bassd on
the identification of the problems ths authors hava
suggested remedial neasures to improve tha opara-
tional afficiency of the plante,

FAMILY-SIZED METAL GRAIN STORAGE BINS OF CENTRAL AMERICA:
A CASE STUDY

Dr. Theodore A, CGrenovski, R.P.E., Grenovsky Associates, Urben & Postharvest Pest Msnegement Spscislists,

3208 Wildernass Road.,, Bryan, Texes 77801

Thomas B. Fricke, Professional Progrem Associets, Experiment in Irternational Living, Projscts and Grants

Division, Brattleborc, Varmont

This paper will summarize recent findings about
the family-aized metal grain storage bins which are
a widespread, Little~known appropriate tachnology in
Central America, Around 160,000 and 100,000 of
these inexpensive, locally-producad post—harvest

storage systems are currantiy in use in EL Salvadur
and Guatemala, respectively, with Limited uss also
in Honduras and Costa Rica, In tha firet two
countries, hins are produced and distributed with—
out development programe or subsidies to Local
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farmers by itinerant tinsmiths or small-scele sheet~
matal industries, In the Latter countries, national
government and bilateral eid egencies are attempting
to promote dissemination,

This tachnology provides significent sociel end
anvironmental benefits which heve beesn Llergely
overlooked by nstional plenners, egriculturel minis~
tries and international dave/~pmant agsncies.
Proparty maneged, this technology ‘-=bles excellent
consarvation and storega of Las.c grains (maize,
besns, and sorghum) for over 2 years to farmers with
limited resources. With proper drying, hendling,

end fumigetion, Llosses due to rodents, birds,; in-
sects, fungi, and othsi pests can be reduced to &
nininum,

Besed on reoent field rasesarch, tha papar
clarifies the agroclimstic, financial/economic,
environmentac¢, end inetitutionsl factors which
favor tha teachnology's edoption ana sustained uae
in Central America, Tha paper will also raview and
compare various currsnt rasearch, devalopment and
dissemination techniquas employsd in the transfer
of t.3 technology and present useful policy guide—
lines to decision makers.

UTILIZING WAVE POWER

Reseerch and development by Kim Nielsen

Presented by Harry La Fontsine, C,E.0., 1995 Keystone Boulevard, Miemi, FL 33161

A mothod of converting oceen—wsve-power into
elactricity 1is proposed end initially described,
The principle is based on floating bodies, damped by
eingle-working piston pumps, pleced on tha sea—bed
and connected to & cantral submarged watar turbine.

An expnrimental i{nvestigation concerning the
sbility of f .oating bodies to abeorb weve power has
been carried out. Experimentelly detsrmined effi-
ciencies are presentad for diffarent body shapes and
mase distributions in haed and bzam ssss, A compar—
isorn with efficiencies cobteinad by other elongated
wave—powar converters show that the peak values
compare wall, but the band—width of high afficien—-
ciss are much broader in ths principle investigated.

With regard to future devalopment of the wave~

power convarter, e dimensioning procedura is pro—

posed. The procedure takes into account the Llong
tarm Waibull distribution of wave haights of a
chosen oceen location and is based on general empir—
ical rslations, derived from the modsl experiments
combined with ISSC spectriel description of the see
surface,

a7z
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During the praject, mapping of Danish weve
potential hes been carried out, too. The potential
is ..5,000 GWh/yser squal to & year's consumption of
electricity in Denmark,

Ths asbove described wave~power sbsorber haa
the eadvantege of being made of simpla concrets
construction, sssily adapteble to most parts of the
world . There is no patent on the principal, and
the submerged turbine and genaretor ie & standard
product.

The best way to epread knowledge of the utili-
zation of weve energy is to demonstrats how it
works, and to improve the conatruction,

Other typas of wave powar systems sra placad
on the coast in a very vitel snvironment for wild-
tife, This is not thes case with this wave power
convartar, which in ordar to work must be placed in
8 minisum of 400 feat, deasp watar, offshore. In
this way it will not pollute the shoreline, but
presarve it, and halp tu pravent srosion,




ECONCHIC ANALYSIS COF RENEWABLE RESOURCE CDNSERVATIDN IN THE THIRD WORLD

Dougles Southgete, Aset., Professor and Fred Hitzhusen, Professor, Dept. of Ag. Economics, Dhio State Univer—

sity, Columbus, Dhio 4321D

Estimating the benefits and costs of an envi-
ronmentel improvemsnt usuelly rsquires resolution of
complex issues, regardlees of whather one is working
in the developing world or in an affluent country.
It is & challenge to model wall the physicel impacts
created ess humans alter their interactions with the
naturel environment. Furthermora, assigning econom-
ic values to physicel impacts Like emelioration of
acid pracipitetion probleme in Europe or North
America or rsducad sedimantation of & tropicel
reservoir is raraly s straightforwsrd exercisa,

To be sure, the rasearch agsndea for resourcs
sconomiste working in wealthy countries differs from
the egenda of thair counterparts in ths dsvaloping
world. Bacausa tha share of income spent on sar—
vices darived from amenity resources tsnds to in-
cressa as income grows, astimating recreetional
benafits is & major research area for resource
acononists in the wealthiar countriss. By contrast,
resource sconomists in poorar countries focus mora
on cases whare environmsntal degredation is affac-
tig or will affect the flow o netural resource
inputs usad in agriculture and industry,

In spite of this difference in research egan—
das, there {a substantiul correspondence betwean
what resource economists 1n affluent and devaloping
countrias do, Estimating the on-site and off-gite
coste of soil erosion, {oi exempls, 13 a major topic
of study throughout the worlds Recognizing this
corrsspondance causes ona to conaider the following
questiont how wall do the techniquss developed in
wealthy countriss to analyze environmental problems
trensfer to the developing world?

While satudying the aconomice of renswable
resource conservetion in Latin America, West Africa,
and the Pacific Basin, the authors have encountered
three Llimits on the transfersbility of enelytical
techniquee utilized in affluant countrias.

A. Data are generally not reedily avail-
sble in third world countriss as in
developnd countries. Furtharmore,
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due to communication costs and
bureeucratic constraints, primary
deta are difficult to obtein.

8. Givan scientists' rudimentary under—
standing of tropical and subtropical
scosystems and sadiment delivary
systems, it is difficult to precise—
ly modal the physical impacts of a
changa in resources managemant.

C. Conceptual frameworks developed in
affluant, industrialized countries
must oftan bs extensively amanded to
‘eflact sociasl and political inati-
tutione that are perticular to
devsloping countries.

Any resources esconomist who has workad in a
developing country is intimately familiar with tha
first limit, Fasaturas of third world bureaucracies
that impede coordinated management of raaources
also conetrain collection of dr..a neaded for sco~
nonic snalyais. What one encounters in mocat coun-
tries ie a sariee of agancies, sach with & narrow
policy mamcate, that do not communicata regularly
and well with each other, One oftan axpariences
frustration trying to col.sct date from asavaral
such sgenciaes.

Wetershed mansgement is 8 good illustretion.
Ouits often thare i8 =more than one entity utilizing
water from a rasarvoir. Dna egency might ba in
charge of running an irrigaticn system whils anoth-
er is trying to produce hydroslectricity. Whilas
the two egenciea might have evolvad a mechaniem for
alloceting watar in timas of scarcity, neither ia
likely to be doing much about sroaion in tha region
upstresm from the rasarvoir, The mandate for
wetarshed managemant is oftan split emong & forast
sarvics (which plants and/or protects treas), a
parks departmwent {which protecta wildlLifs}, and en
agricultura ministry (which is not spt to ba femil-
ier with farming systems that conserve soill.
Entering this milisu, one must axpend a Lot of
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effort obteining reliable information on how (a)
soil consorvation affects farm incoms, (b) arosion
control affects reservoir sedimentation, (c) sedi-
mantetion affects hydroslectricity production et the
dam and frrigation water withdrawels from the ressr—
voir, and other related topics,

The second limit on relieble estimetion of the
benefits and cost of resource conservation ie sesily
apprecieted by natural scientists. To continue with
the watershed management exemple, it i8 only now
becoming clear that eediment travels through tropi~
cal wateichade and resarvoire in ways unfamiliar to
sadimentologiste who heve worked exclusively in
North Americe. For another exemple, a tropical
rainforest is more species~rich then forests in mora
northerly or southerly Llatitudes, Accordingly,
pradicting tha effecte of tropical deforestation is
more difficult then predicting the effects of cleer—
cutting in a temporeta climate,

Perhaps tha Lleest wall understood impsdimants
to resource conesrvetion in the developing world
fall in tha cetegory of i{nstitutionsl factors,
Models developed to snalyze resource use under the
institutional conditions found in Eurcpe or North

Amarica often do not facilitate understending of
the institutional roots of environmental degrada-—
tion in Africe, Asis, and Latin America. To cite
an important cese in point, resource management
dacisiona mede by agricultural colonists in those
perte of the third world whera land i8 treated as
an open access resource cannot ba described wall by
referring to e model developad to expiain conserva—
tion/depletion decisions made by e U.S, Landownar.

Obviously, the reseerch sgends §s full for
economiste interested in third world ranawable
resource depletion, As environmental degradation
creates higher social coete in daveloping coun—
tries, government agencise ought to have a atronger
incentive to coordinate policy making and date
collection, Similerly, improved undsrstanding of
tropical and eubtropical environmants will allow
for more pracise analyaie of resource managament
options. Finally, bacausa policv makere must know
how individuals will respond to conservation proj-
ectsy thare existe &n opportunity for economists to
develop models of individual consarvation/dspletion
decisions thet reflect battar the institutional
realities now prevailing in the third world,
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FUELWOOD DEVELOPMENT:

POLICY ISSUES AND CASE STUDIES

THE INFLUENCE OF MARKETING AND GOVERNMENT POLICY ON
BIOMASS WASTE CONVERSION TECHNOLOGIES IN LDCs

John Tetoms, Research Professor and Ssnior Fellow, Institute for International Affeirs and Development,

Atlanta University

Kofi B, Bota, Profassor of Chemietry and Physics, and Vice Prasicent of Academic Affairs, Atlanta University

Agriculture end forsstry process wastes rapre—
sent 8 major renewabla energy source in tha Davelop—
ing ¥orld, Generelly, ths quentity >f wastes pro-
duced at a typical processing plant contains enargy
far in excass of that required to powsr thes plant,
From & netional parspective, full, efficient utili-~
zation of thesc materisle ie mandatory. Therefore
converaion technologies such ea pyrolysia, digestion
and fermsntation which can afficiently convart all
tha waatss whila providing Lliquid or geszeous fusls
for plant nesds end an array of esaily transportable
by~products such as char, tar, fartilizer, atc.,
probably offar the most attractive means for utili-
zation, This ie in contrast to technologies such as
direct burning and gesification which intrinsically
raquirs only a fraction of the wastes availeble,
thus frequently Lleaving the remaindar practicelly
unavaileble as fuele end simultansously producing @
sarious disposal problem.

Howsvar the difficulty with tha tschnologies
for fual utilizetion of the wastes is tha marketing
problem, since for them to ba sconomical the char,
tar, fartilizer, and other by-products, must be sold
to ths public, The Llack of & proven merket damand
hea sariously inhibitad dsvelopmant of thcsa tech—
nologies and unleas sciething is ‘ona esoon, thesa
wastes will remain unavailabla sconomically dus to
growing uss of combuation and gasificetion convar-
sion technologias,

Thus there appears to ba no practical sltarns-
tiva but for govarnment intarvantion. In a ralatad
gituetion, the Indians resched a similar conclusion
25 yoars ago with tha formaticn of parmansant, gov—
arnment—owned corporationa to provide supply-gside
support to their fladgling soft coka industry. Tha
reaults have not bsan complately satiszfectory, For
this and other reseona it sppesrs that demand-side
cupport would ba bettar with sasistance initially
provided in tha form of guarantaed prices, tex
incantivas, government purchess of by-products etc,
that could ba phased out gradually es tha industry
prospared,

Likewise, the Indian experianca teaches that
madium production gcals conversion syetems utili-
zing mid—=level technology and an Intermadists
Cepital Intansive dasign spprosch - as opposed to
the opposita axtramsa — ia perhaps most sppropriate
to LOCs. This is becauss prectical marksting of
the by-producta demands & phased production program
which {tsslf raquiras & technology applicebls at
amall and mediunm production scalas. That does not
produca too wide a varfety of by-producta and ia
anvironmentally accsptabla.

Because ths seriousness of tha Enargy Problem
in LDCs can only increase with time, thara ia @
preesing nasd for recognition of these fsctors and
for tha {mplementation of governmant programs to
overcomes the marketing problems describad,




FEASIBILITY OF A SHORT COPPICE ROTATIDON PLANTATIDN, A CARBONIZATIDN SYSTEM,
AND THE CDNVERSIDN OF A CEMENT PLANT IN CENTRAL AMERICA

Pedro HMaldonedo, Ssnior Consultant, Renouvables Enargy Sourcas, 10360, Jeanna Mance, Montrasi, Qudbec, H3L

3C1 CANADA

Alfredo Unde, Forestry Consultant, Ensrgy Plantation Hanagement, 160 Berlioz, Ap., 109, Verdun, Cudbec, M3E

1K3 CANADA

After snalyzing several sltarnatives to fuel-
oil, chercoal was sslacted as being tha optimal
solution to a Cement klant convarsion problem,

The project haas been scaled to satisfy the
energy nssde of s cement faectory producing 380,000
tonnes of clinker par year, To mset ths fectory's
charcoal nasedsy fuelwood will be produced from
plantations covering en aras of 11,000 hactares.
The mein tree spaciss to be plantad will bs Eycalyp~
tus gp, Leucsana {eucocephalle end Gmelina arbores,
in & four yeer rotation system over a project Life-
span of 23 yaars,

The carbonization will ba done in two produc-
tion centers, made up of B baahiva kiln's batteries,
Total aennual charcosl production will bea around
48,000 tonnes, including losses.

The cement factory conversion will be set into
8 unique process of preparing and handling charcoal
end fuel. Ths new installstions are calculsted on
the basis of a meximum capacity, without prscalcine-
tion, of 1,400 tonnes of clinker & day,

Feasibility studies wers carried out ons
- the establishment and managamant

of short coppice rotation plantation,
near ths current fectory.

- the establiehment of efficisnt,
continuous snd high quality cerboni-
zation system,

ths conversion of tha plant's clin~
ker kilny s0 25 to maintain current
efficiency while keeping production
procesay security and quality sten-
dards,

The projact pressnts ths following benefits:

contribution to regfonal aconomic
balance and Lessening of out-migra—
tion,

introduction of new technology,

foreign currency saving in tha order
of 5.5 million $US,

crsate in 8 short period a Llarge
plantation in a zona where the
vegetation cover is either poor or
Lacking,

the protaction of remaining native
forasts by rsducing wood felling,

tha deavelopment of verious forastry
techniquas and activitias [nurser—
ies, plantetion, mensgemant aystems,
atc.).




ECONGMIC STRATEGIES FOR LOCATING FUELWOOD PLANTATIONS

Gary G. Naughton end Weyne A. Geyer, Kensas Stete University, Oepertment of Forestry, 2610 Cleflin Rd.,

Manhetten, Kensss 68502

The eveilability of Land for efforestetion is e
socio—sconomic issue of grest importance world-wide,
end is rapidly becoming a criticel concern in meny
of the less developed countries {LOCs}. The unique-
ness, scercity, end eccessibility of suiteble Llends
for tree planting projects must be eddressed in the
eerly steges of plenning stretegy if the investment
is to meet its socio-sconomic objectives,

Von Thunen's classic model of Lend allocetion
provides important considerations for thes salection
of afforestation project sites, Beceuse charcoal
is readily substituted for wood &s trensportetion
distence incresses, end beceuss chercosl production
westes half of the potentisl fuel value of the wood
resource, the Llocetion of efforestetion projects
close to ths center of consumption is suggested,

SCARCITY OF WOODFUEL ENERGY: THE TANZANIAN CASE

G.H. Weever, F/ssociate Professor, Forast Economica/Manegement, Mississippi Stete University, Miseissippi

State, Mississippi,

Current Levels of woodfuel consumption in
Tenzenia era too high for the indigenous forest
resource bese to support on a sustained besis,
Continustion of this level of consumption wilt
drestically reduce the neturel woodland eree of the
nation end present associsted problems in sgricul-
turel production and envircnmenisl protection.
Large scele fuelwood plantations would be raquired
to meet projected fuslwood requirements. Invest-
ments needed to develop such Llerge scale fuelwood

plantation projects would be high end compets di-
rectly with development projects that could sarn
foreign exchange cepital. Alternstively increased
manegement end protection of thes indigenous forast
resource could meet projected requirements within a
20 yeer time psriod, This management program would
reduce the nesd for major fuelwood plantation pro-
grems and yet provide an adequats supply of wood
for rural consumption.

DECENTRALIZED PRODUCTION AND DISTRIBUTION OF AN APPROPRIATE TECHNOLOGY
FOR A CONSUMER DURABLE: THE KENYAN CHARCOAL STOVES EXPERIENCE

Eric L. Hyman, Appropriate Technology Internationai, 1331 H, Streat, N.W., Washington, D.C. 20005

Efforts st promoting mora fual-efficient char—
cual stoves to replece traditional chercoal stoves
in Kenya offer some Lessons for tha dissemination of
sppropriete technologise in energy and also in other

sectors, A market~besed approach hes mads the
Kenyen charcoel stoves project much more successful
than most of the i{mprovad wgodstoves projscts
shroughout the worlds The Lessons from this exper—
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ience are of broader significance than the particu-

ler designs of a charcoal stove, A large number of
different designs hsve been tried in Kenys and
although the tachnology is relatively simple, it ia
still evolving,

The Kenyan exparience shows the des‘rability of
rolying on local artiasans to manufecture consuner
durables and using existing privates sactor channals
to market thasa goods, It alsn highlighte ths
importance of going beyond a Laissaz~fsire spproach
and supporting training, demonstration, and publi-
city to facilitate the workings of the private
sector, In the Kenyan case, technology choice was
relativoly unsubsidized end Lleft to the choices of

consumers, Since many different charactaristics of
a technology affect its acceptance by consumers,
designs should not be optimized for a singla char-
acteriatic alone,

Tha reletive success of tha design, develop~
ment, end eerly production and dissemination ef-
forts for charcoal stoves in Kenye doess pot mean
that further afforts are unnecessary, In fact, tha
time is ripe for infuaion of additionel rasources
to extand production end servicing espacially
outside of Nairobi., Evan in Nairobi, & system to
ensure better quality control would be desirsble
and consumer aducation and marketing eactivitias
should be expanded,

THE 'OTHER' ENERGY CRISIS AND ECONOMIC DEVELOPMENT:
THE RILE OF NONCOMMERCIAL FUZLS IN INDIAN SUBSISTENCE AGPYCULTURE

Pradesp Kotamreju, University of Minnasots-Duluth, Duluth, MN 55812, (218) 726-6140

For many subsistence agriculturel economies,
the "other" ensrgy crisis is the only energy crisis
of any relevence todey, The mdjor thrust of this
paper is to analyza, assess, and evaluata the dimen-
sions of tha "other" anergy criais, In Indian
villeges, this is seen as a raplacement of fuelwcod
by dung in the housshold's energy budgat, While
ralying msinly on deaciiptive statiatics obtasined
from different villesge and household aurvaya, cor-
relation analysis and multiple regression techniques
are also usead,

First, while Indien conesumption and supply of
nonoommercial fuels is detarmined by aocio~economic
conditions, the noncommercial fuel mix is dependent
on the sgro—ecological resourca base and uae in and
around villagas, 8econd, shrinking rssourcs basses,

dua mainly te a change in Indien rural developmsnt
and aconomic policy, have affected not only the
total amounts, but also tha mix, of noncommercial
fuels, Third, the ragression rassulta confirm the
above findings by showing thet mix of noncommsrcial
energy is nagativsly end aignificantly releted to
the Llavel of aconomic devalopment, On tha other
hand, the mix is positively and significantly re-
leted to ths resource base and use in the village.

Thus, in attempting to provide a swooth tren-
sition from noncommercisl to other fuels through
"new" enargy technologies and eystems, LDC policy-
mskers may hava feilad to taka into eccount the
role of noncommarcial ensrgy in ths rural subais—
tanca's houaeshold deciaion-making process.

BIOMASS AS ENERGY RESOURCES IN INDONESIA

Kemaruddin Abdullah, Energy end Rurel Electrificstion Laboratory, Dept. Agriculturel Enginearing, FATETA,

Bogor Agricultural University
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Indonesia 18 covered with epproximetely 143
million hsctares of tropicel forested land pro-
ducing from 2 to 10 m3/ha/yr of biomass rasources,
In sddition to this, Llsnd for food production as
well as for estete plantations are slso producing
bicmass in the form of waste st reasonsble quanti-
ties asch ysar.

The current issues on enargy »roblems in Indo—
nesia are tocused mainly on determining the best
strategy to: a). assure @& gredual shift from @
mono-saargy to a poly-snargy economyy b). ensure tha
evailability of energy et rsasonable prices for
domestic market end s). snsure 8 continuous and
positive contribution to the balance of payment and
public revenues,

Biomass in Indonesia had pleyed an important
role in economic davelopment particularly in supply-
ing bssic enargy nsed for tha rural and even to the
urban householdy, sgro end small scale rural indus—
tries,

In 1872 the estimated consumption of bicmass in
the household sector was 88.2 million m2 or aquivel-
ant to 117.3 nillion BOE. This amount is about
58.7% of the total national energy consumption, In
1983 the smount increasec to 133,1 millicn w3 which
is about 34% of the national consumption, Many
attempts haa been msde to obtain more reliable
figu~ea for futu-a forecasting L, ccnducting en
integrcted survey using a standardized methouology.
As & rasult s combination of economstrics and engin-

eering model had bsun proposed by some resesrchers

although some key problems ara remains to be solved
such as those ralated to the impact of kerosas
subsidy reduction on the degrae of daforectation.

In this peper, the suthor described & diffar—
ent spproach to thes problem by ostablishing e
macroscopic modesl by taking into account the vari-
ous factors ralatea to ths supply-demand balances
of biomass resources such sa tha reforestation
programy forsst convarsion to new sattlemsent in the
outar jalend of Jsva, ahifting cultivation, food
production and estate crop plantation and industri-
al purposas. In addition to this, the modal can
also be used to study the impect of futura bioener—
gy davelopment for power supply, ths impact of
interisland impcrt/export of biomass and other
relatsd problems,

Preliminary analysis indicetad that bioanergy
development is etill possibla in Indonesia. To
support this idea furthar, it was auggestad that
more besic dete such es tha foreatad Land sren,
species and its productivity {[e.g. the mesn annual
incrament)y standing biomaas, similar data for the
home yards sll in terma of quentitiea measursd over
a certain time span should ba provided, To do thia
the utilization of the remote sansing tachnology,
now already availabls in tha country, wes racom—
mended and a&n experiment with LANDSAT imegery for
Northern West Java had been conducted. More ground
truth dete ars still requirad to obtain better
corraelation and tha comparison of the above tast
result with dats from tha NOAA-AVHRR is now under
study.




ALCOHOL FUELS: POLICY ISSUES

THE BRAZILIAN ETHANOL PROGRAM: AN OVERVIEW

Florien R, Smoczynski, Instructor of Environmentel Studies, Madison Aree Technicel College, 211 North

Carroll Streat, Madison, Wisconsin 53703,

Brezil is faced with e growing number of com—
plex economic problems, Rscently the {ssue of
enargy hss taken on a central role in Braziliean
effairs, repidly becoming e msjor aconomic concern,.
In order to wean itself from expensive imported oil,
the Breziliesn government has Launched a bold fusl
substitution progrem (Proalcool) which is primarily
directed toward turning sugar cane into ethyl elco~
hol. Tha govarnment's objective is to power the
nation's entire esutomobile fleet with pure alcohol
by century's ande.

Ostansibly, Proalcool hes been quite success—
ful; its 1882 ethanol production accounted for 23.8
percent of Brazil's eutomobile fuel., The program
isy however, frsught with problems, and an increas-
sing numbar of Brazilien scientists claim thst its
costs will outweigh its benafits, It is said thet
the progrem changss tha pattern of Lland use =nd
employment, concantrates aconomic powsr in ths hands
of & powar elits, adds huge amounts of pollution to
the asnvironment, destroys virgin tropical forests,
is too snargy intensive and wsstaful so that a net
enargy gain is quastioneble, ard compstes with food
crop production.

Under Brezilian conditions, it is necessary to
uss one hectarc of land to feed an averege size
fcaily [five people). The avarage Sso Paulo femily
raquires two kilowatts of power for transpoft..ion
which is mainly by sutomobile. This asnargy cou.d be
cbteined from one hectare of Lland if sthenol were
produced from sugar cenes. Tc achieve salf-suffi-
ciency in sutomobila fusl by century's eand through
the usa of suger cane would require the use of one-
half of ell the Llend in Brezil thet is prasently
under cultivation.

{80B) 286-5168

Meanwhile, sciantists ars searching for naw
end lees costly ways to produce anergy from bio-
mass, Recent research in the production of bio-
fuels hes included the use of cassava, hydrocsrbon
producing tress, wood callulose, gress, end stil-
lage wests. It wes found thet Liquid stillege
waste 7{rom athanol production when subjected to
anasrobic farmentation produced s by-product thet
could bs turned both into & mathane fusl snd a
nitrogan rich slurry thet could ba usad as s Liquid
fartilizsr. If Proalcool is willing to search, it
would most undoubtedly discover s Lerge wershouse
full of untapped biomass energy rasources.

Soft technology snergy rasources ere not brosd
spectrum ones Like oil or netural gas end should ba
utilized in smaller packages. Perhaps Brezil could
get 20 pesrcent of its sutomobile fusl from esugar
cane, another 20 parcent from hydrocarbon producing
trees, and so on. Ethanol production should be
considersd together with other forms of biofust
production to help establish s mors stable, com-
plete end efficient fusl producing infrastructurs.
This would bs espacially true if callulosic mater—
ials from wall wmaneged foreat plantetions were
used.

If the Brazilien government follows & single-
minded sugar cene oriented psth in its biofusl
program, it could Leed to the destruction of irre—
plscsabla primary forest scosystems, sosring food
pricesy incrassed urban migrstion, end incresesed
socisl inequality. The program's costs would moet
undoubtadly outweigh its benafits, If they, how-
evary follcw s psth bssed on environmentally sound
plenning and @ divarse and decentralized energy
infrestructurs, tha progrem could . scome & positiva
force with a bright anergy future.
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SUGARCANE-BASED ETHANOL:

POTENTIAL CDNFLICTS FDR CARIBBEAN COUNTRIES

Dowlat Budhram, Sraduste Rasearch Associats, Dapartment of Agricultural Economice and Rural Sociology, Thea

Chio Stata Univarsity

Norman Raak, Profesaor, Dapartment of Agricultural Economica and Rural Sociology, Thes Ohio State Univeraity

Many Ceribbean countriea depend on sugar for
their aconomic proaperity, Sugar ia & velusble
source of foraign exchenge earninga, government
ravanue, amployment end rursl incorea, The current
aftuation in tha preferentiel [EEC and US]} sa well
a8 world mearketa naceasitate alternative usea for
sugarcane. Production of athanol {(fusl alcohol)
from sugarcana providea ons alternative for augar
axporting countrises Ethanol as an enargy aource
offers advantagea and for countriea in tha Carib—
baan, the Caribbesan Bssin Initietive offers posai-
bilities for axporting athanol to the U.S.

Assuming tranaferability c? alcohol tachnology
to tha Ceribbesan and athznol being priced competi-
tivaly with petrolaum, this papar examinua potential
impacts of e sugarcesne-bassed athanol program 1in
Jemaice and tha Dominican Republic., Thsse impacts
will be analyzed at two main Lavels - changea in ths
desand for rasources, mainly Land due to edjustmenta
in sgricultural production end nat impacta on for-
eign exchange sarninga,

Both countriea have amall Llend areas with
przssures from population growth, deficit agricul-
tural production and have Llargs arsss of marginal
lend, Land is therafors & critical factor and
policiesa ashould sim et maximizing net raturna to
lend used in agricultural production, Givan domas~
tic and axport dameanda, savaral production artivi-—
tiea ars modelled to dstarmine each country'a oom
parstive advantega, and tradeoffs involvad in tha
production of food, sugar and athancl,

Tha papsr aleo axaminaa tha opportunity costa
from trade in food, ethanol, sugar end patroleum
and thai™ nat impacts on foreign exchenga sarnings.
Theas includa replacemsnt of axporta of asugesr and
wolaasas with exparts of sthanol to tha U.S. mar—
kat, partisl subatitution of importad petroleum
with domsaticelly produced esthanol and importing
food to meet each country's food requirementa,

BIOGAS AND FERTILIZER FROM BIOMASS IN DEVELOPING CDUNTRIES

Authorst D.L. Dey, C.B, Fedler, and M.P. Stainberg

Dr. DaslL. Day, Agricultural Enginearing, Univarsity of Illinoia, 1304 W, Pannaylvenia Avenue, Urbana, IL

81801, (217) 328-2674

Thia project ia en enginasring tachnology
slemsnt of & USAID Titla XII Strengthaning Grant to
ths Univaraity of ILlinofe. Cur project 73 antitled

Miorobial Convarsion of Biomasa into Fuala, Faed,
and Fertilizer in Devalcping Countriess We ars
prasently working with Egypt and Kenya.
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Fusl, fead and faertilizer ars critioal re—
sources that in many inatancea must ba imported at
e groat expanses Tha high coat of thass rasources
along with high intersat rates are major aconomic
problems for agriculturalista, sspescislly in daval-
oping countrisas Converaion of Locally aveilable
by-products [biomasa) to fusl, fead end fartilizer
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can greatly improve community davalopmunt and wel~
fare, Wasts wateriala and by~productas have et laast
four advantages as aources of biomasss {) they are
available nesrby, [2] they are continuously aveile-
ble, (3} they generslly have nagativa valus snd may
be a source of pollutentas and (4) they are smansbla
to biologicel upgreding to ussful producta,

The objective of thia atudy, ia to provids
fuely faedy, end fartilizer by utilizing the wsstas
and by-products from a Kenya farm aervice center,
Each farm service canter ia plennad to oparste s 4
hactere farm; 1 hectara of corny 1 hectars of wheat,
and 2 hectarea of legume/greas mixtura, Thars would

also bs 10 dairy cows, 35 pigsy and 300 chickans,
Westea and by-products from these cropa and Live-
atock can be usad to produce msthane and posaibly
elcohol to aupply locelly needad fusls snd to help
oparate 8 food processing plant.

Wea are collescting beckground information on
the quantity and charectsristics of the weates and
by-products. Ws ars parforming laborstory resasrci.
on mixtures of the wastas and by-produots to match
biogaa production with energy requirements, Final-
lys the reaidues from bicgas production will be
used to provide fead end/or fertilizor to be usad
on the farm asarvice center or in the Llocal com—

munity,




PRIVATE SECTOR AND GOVERNMENT ROLES IN
RENEWABLE RESOURCE DEVELOPMENT

THE JAMAICA FOREST INDUSTRIES DEVELOPMENT COMANY:

A UNIOUE PROGRAH FOR IMPROVINS

A DEVELOPING COUNTRY'S TIMRER PRODUCTION

Joseph G. Massey, Associate Profess.r. Dspertment of Forast Science, Texas A & ¥ University, College Ste-

ticn, Texas 77843

Disne B. Badgley, Biological Technician, USDA-ARS, Temple, Texas 76503

S. Allan Jones, Plant Physiologist, USDA-ARS, Tempie, Taxes 76503

In March 1885, two of tha autnors conductsd @
one week tour of Jamaicen forestry, hosted by tha
Jamaican Dapertment of Forestry and Soil Conserve-
t.on, and by tha government-swned, Forest Industries
Davelopment Company (FIDCO}. The tour and Llitare—
tura provided a bssis for cutlining issuss sssocia-
te# with this unique approach toward timber self-
suf.iciency, comb*ning & government—owned cumpany
with 8 mora traditional govarnment agency.

The goel of the two orgenizetions is to reduca
the island nation's 60% dapendency on wood imports
to a point of self-sufficiancy, FIDCO's own goal is
aconomic solvency. The comoeny has exclusive rights
to the harvest and primary processing of all soft-
wood in thz country. To carry out its mission, it
manages nurseries and softwuod plentations, harvests
with sophisticated highlead equipmant, and prccasses
tha timber 1., & modern ssweills Tha more tradi-
tionel Depertment of Forest end Soil Conservatiun is

responsible for the timbar resourcs snd the land on
which this timber is grown. Befora FIDCO's crea-
tion in 1875, the Department wes responsible for
ell timber, Now; bacause of tha authority ovar
softwood vested in FIDCO, the Department's purview
is primwarily the herdwood resource which i8 subse-
quantiy processad by the priveta sector.

This unique s&pproach hag brought to Light
issuss which can eid other deovaloping w.4ntries
considering similer epproaches. By granting sole
rights to softwood to FIDCO, this more profitebla
tinber resouroe is takan from ths privata sector,
Also, thera is potential for conflict between tha
two ot ginizations, Both organizetione draw from
the seme professional forestry Llebor pool and land
rescurce which is oroable of growing eithar hard-
wood or softwood. Finally, the objective of self-
euffiuiancy nay encourege a8 sub-optimal use of the
land,

SUSTAINABLE RESOURCE EXFLOITATION AN, MULTINATIONAL BEHAVIOR

Robert Walker, Regional Rasearch Instituts, West Vi/ginias University, Morgentown, WV 28508

Bacsuss an optimul fprocess is oonditioned by
the agent or sgen.s attempting to optimize, optimal-
ity for one agsnt nesd not be optiwality for snoth-
er. 1his cen lead to misallocation in ocuntries

which ere pursuing development objsntives by at-
tempting to attrect multinational corporations,
8ail furtility and forssts may pe mensgad as rensw—
#.ls resources, and it is optimal to do so if the
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sccial discount rate ie low, as it should be with
forward-looking davelopment plans. Multinationals,
however, maximiza income streems with @ much higher
discount rate, which transforms renewable rasource
stocka into infarior assets, and thersby promotea
deplation. At the sems time, multinstionals intro~
duce nex technologieas and improve the human capital

of the work force. In ettempting to attract multi~-
nationals, plennars should consider thsce bensfits,
but should elso take into account possible deple-
tion offactz brought sbout by multinetionsl behav~
ior. This peper presents an anslytical frsmawork
whereby benefits and costs of multinational siting
can be ascarteined,

AN EVALUATION OF EQUITY AND NON-EQUITY ORGANIZATIONAL
ARRANGEMENTS USED BY U.8. WOOD-BASED FIRMS IN THEIR FOREIGN GPERATIONS

Edwarc M, Bilek, Research Fsllow, Department of Forest Rasources, Ccilege of Forastry, University of Minne-
eota, 1530 N. Clevelend Avenuey St, Paul, Minnasota 55108, (812) 376~8355

Research supported by the National Timber and Wood Requirements Prclect, Forast Products Laboratory, USDA,
Madison, Wiscorsin; and the College of Forestry snd the Agricultural Expariment Staticn, Instituts of
Agricultura, Forestry and Homs Economica, Univaiaity of Minneaots, St. Psul, Minnasots.

The Unitad States containa the largest wood-
besed cospanisa in tha world. Of the world's 27
L=-geat multinational wood-beaad companies, 14 of
them are U.S. firma., These companiea lead the
world's wood-basad {ndustry with respect to total
salee. The U.S. companiea have a firm foundation on
which to compete -— the U,S. markat, But they hava
moved abroad end estsblished operetions in foreign
countries,

The presence of foreign companies within thair
borders i8 @& concarn to most third world countries,
A strong asnse of nationalism and & diatrust of
foreign involvement within thair countries are
common sentiments. Forastry operations ers cspe-
cially vigible. The operations require the owner—
ship or control of vest tracts of tand, This can
create conflicte betwesn the companies, which need
stability for Llong-ters asustained-yield forestry,
and the foreign governmsnts, which do not wish to
relinquish control of thair natural resources,
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Thie psper conteins & diacussion of the types
of organizationsi srrangements which may be used by
the U.S. wood-basad industry abrosd — the typss of
operations sstablishad, tha rsasons thsss orgenize-
tionel forms wara utilizad, the typas of orgsnize-
tions which would be prefarred by ths compenies,
end where the induatry appsgrs to be hasded with
raspect to ita foreign involvament.

There ers 10 baaic ways of orgenizing foreign
opsrations. They may be divided into two typss —
those not requiring equity investment snd those
requiring equity inveatment. Esch typs of opara—
tion hes adventeges snd disadvsntsges from the
viewpoint of both tha parant compeny and the host
country., Each operetion is a compromise betwsen
psrant company and host country desirsa. The major
influencing facturs dictating the type of organizae—
tion sateblishad are discuasad,




INFRASTRUCTURE ISSUES IN PRIVATE SECTDR FINANCING OF
RENEWABLE ENERGY TECHNDLOGY AND FUELS IN THE THIHD WORLD

Tom P, Abales and David Elleworth, { e associates,

(612) 923-3154

Becsuss of current desbt snd forsign sxchange
problems, developing countries sra having difficulty
in loceting capitel for new projecta much leass for
improvement of exiating oparations which may be
impacting the issus bacsuse of inefficient snargy
consumption. Decresse in foreign aid acsrbatas tha
jasue, Public sactor ownership or control of the
energy/power sactor elso provide potential obstacles
both from a bureaucratic and technical psrspsctiva.

A unique program ia currently under devalopment
in Lotin Amsrice which hea ths Tollowing elemants:

1) sn infrestructure tasm of policy
maksra, civil esrvice parsonnsl

inuey; 3704 11th Ave. fouth, Minneapolis, HN 565407,

and privats ssctor sntreprensurs,

2] use of tha extant foraign debt to
levaraga third party investments,
end

3] e privats asctor technicel/buainass
management tesm and educational
program,

This epproech ia bsing used for production of
enargy and conventionsl agricultural crops &s wsll
ss for improvemsnt in prcductivity of extant proc-
sssing oparationa, An exemple will ba provided
utilizing one apecific country,

DEVELOPMENT OF AN INTERNATIDNAL COOPERATIVE FDR THE CONSERVATIDN OF
THREATENED CDNIFEROUS SM~CIES IN CENTRAL AMERICA AND MEXICD

Williem S, Dvorak, Director, CAMCDRE Cooperativa, School of Forest Reaources, North Cerolina Steta Univer—
aity, Resaerch Annex West - Box 80D7, Raleigh, North Carolina 2768985~80D7; {918) 737-2738

The Central Amsrica and Mexico Conifarous
Resourcea Cooperative (CAMCDRE] wea formad 8t the
8chool of Foreat Reaources, North Carolina States
Univeraity in 188D, 1Ita ¢ jective it to oonsarve
and setudy threatened populations of conifers in
Central Americe and Mexico by making sesd oollec-
tions in the ragion and plenting tha genatic mater—
tal in protected fiald triala throughout the Tropics
and Subtropica. The program {s uniqua bacsuse the
primary driving force behind its formation was
private forsst industry in North and Scuth Amarica,
Prese..tly, tha Cooparative has 11 corporst: mambera
rapraral ting Brazil, Colombia, S8outh Africs, tha
United States ond Venazuela, Host country forastry
organizations in Guatamsals, Hondures end Maxico are
honorary membars of the program. CAMCORE's auccess

demonstratea the valuas of en international collabor-
ative effort that

includes rasaarchars f{rom the

privats sector, ths ecademic/scientific community
et tha university end govsrnment officials in host
oountrias,

Tha CAMCDRE Cooperstive {ia governed by en
Advisory Board mads up of one representastive from
asch membar orgenization, The director of ths
progrem, who ia an university employee, has broed
basad powar and mekes daciaions on technical mat-
ters and halpe formulate policy for tha program
with tha aasistanca of tha Advieory Board. Annual
meatings ara held to discusa proposad budgata, vote
on the applications of now members, and appraise
tha status of the work being conducted in the
field,

Intarnational cooparativea pattesrnad after
CAMCDRE should work well in other biologicel/egri-




cultural fields, The objactive(s) for the formation
of the cooperastive progrem should be simple and
straightfooward, Private industry, not the univar-
sity, should v> the one that initistes the coopare~
tive's formation, If not, industry support will
decline during periode of economic instebility or
when the excitement of the new progrem wsars off.
The work load for eech cooperative member must ba

the same, Good communicetion between the univer—
sity and cooperative members can not be over
etressed, This not only includes constent corres-
pondence, but unnuel, personal visits by ths direc—
tor or his steff to inspect field activitiss of
each organization, Results of the coopsrativa's
work are shared by all members and made availeble
to the publice.




ENVIRONMENTAL MANAGEMENT EDUCATION: A MODEL FOR SUSTAINABLE RESOURCES DEVELOPMENT

Robert E. Roth, Ph.,D.y Profeesory Environmental Educetion, School of Naturel Resourcesy The Ohio State

University, Colusbuss Ohio 43210, {814) 422-2285

Gtobel concern sbout environmentel problems,
quality of human Lifs end tha impect of devalopment
led to the convening of the United Matione Confer—
ence on the Environment 1in Stockholm, Swedeny in
June of 1872. The recently concluded tenth anniver—
sary of the Stockholm Conference stressed the need
and role for environmental educatione.

Recormendetion 88 of the Stockholm Conference
called for tha esteblishment of &an 1i..arnationsal
progrem in senvironmentel education thet would be
interdisciplinary in approechy formel end non—for-
maly encompessing all Llevels of education end dirac—
ted towerd the genasral public.

Against this backdrop, the focus on reeources,
economics and the abilitiee of developing countries
to cope with escalating problems wes increesing, It
can be concluded that essential environmantal re-
sourcee of developing countries are subjected to
strasses of unprecedanted magnitude end the healthy
nutrition end genesral wall-being of large portione
of the populetion are directly depandent on the
integrity end productivity of these resources,
Governmental anility to manage resources effectively
over time may be the most important prerequisite to
the eredicetion of poverty, the fulfillment of besic
human needsy ocbtaining e quatity Life and the ulti-
mete achievement of sustained development,

While the neturel resourcee of most developing
countries ere being rapidly depleted by genseral
deforestetion, habitet dcstruction, desertification,
eoil erosion, end ths pressures of repid populastion
growth, government egency and non—government orgeni-
zation ebility to educete end {nform the psople
about the effsctive management of netural resources
may be the moet important prarequieite to echisving
a quelity Life.

A model for the strengtiening of developing
countries'Environmentel Educetion snd Informstion
cepabilitiee for building en appropriete institu-
tional fremework to deal with coneervation problems

and sustesinable renewabls resource and enorgy
development ie preseented, Exemples from the Domin-
icen Republic and Barbados will be discussed.
Public anvironmental masnagement educetion and
training programs will be diecuseed in relation to
the establiehment of eound ranewabla ressurce
wenegemant pleney, developmental goslsy &nd the
esteblishment of an environmentel ethic., Evalus~
tive approachse ere presented in rslation to pro—
gram end workehop sffectivenese and knowlsdge gain
end attitude ahift in relation to salected snviron—
mental management and energy jesuse.

Environmentel Mensgement education is concérn—
ed with en i{ndividual's eslf understanding, en
understending of the co~inhcbitants of the Earthy
end interrelationshipe within end among easoh of
these constellations of concarn. A major gosl is
to encourege the individual to develop the sbility
to meke thoughtful decisions which will crsate an
environment that allows cna to Llive & quality
Life., Specificelly, environmentel managemant
educetion 18 concerned with developing a citizenry
thet is3

L. knowledgeeble sbout the biophysical
and eoriocultursl anvironments of
which nan is @ part;

2. eware of environmental problems
and management alternetives of use
ir solving those problems; and

3. motiveted to ect responeibly in
devaluping diverse snvironmenis that
ere optimum for Living e Quelity

Lifa.
{Roth, 1868)

Thus it cen be sean that environmental manage—
ment education is ooncerned with knowledge of ths
universe, society, end tha individual, in that it
not only attempts to provids the individual with
environaental understendingey but also viewe one es
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e potentisl creative being end encoursges eccep~
tence of the responsibility for decision-making
which is ours by virtue of being human,

Another cheracteristic of environmental manage—
ment education is that it deals with ettitudes, the
attitudes peopla hold about themselves, toward other
individuals and groups of individuals, and towerd
their anvironment, These constelletions of ideas
greatly affect our Llevel of Living and quality of
Life.

B8ecause environmental management aducetion is
not just ecology, resource-use, sociology, ert
cppreciation, philosophy, or management, an inter-
disciplinary focus is resquirad thet embraces the
sciencesy humanities, social sciance, and technology
in like messure for purposes of developing cognitive
understanding, bselief and attitude change, end
providing motivetion for behavioral chsnge eand
effactive action,

The proposed model hes the edventege of being
concise, graphic, end Llogical in its epplicetion,
It providee an eesily visualized guide to the proc-
ese of progrem devslopment in both formal and non-
formal educational settings regardless of cultural
end neationel context. The program developer is
reminded thet the i{dentificetion of appropriate
environmentel nenagemsnt/education goels, objectives
with e behevioriel or meesureble orientation, end

RIC

Aruitoxt provided by Eic:

well definad end implemented communications or
teaching strategies ars essential for aschieving a
"Quality Life,"” Feedbaok of both & formative and
summative nature are to be utilized in ralation to
impsct on the recipient or target audienca,
Through rigorous evslustion strategiss involving
pre end post testing of concepts and attitudas
essessment of skills end performancey, and the
echievamsnt of enticipatad gosls in documentasble
formy it will be possible to demonstrate achiave-
ment of intended goals in reletion to the improve-
ment of the "Quality of Life.”

The proposed model for Environmental Manage—
ment Educetion has been utilized in both the Spen—
tsn and English apesking Caribbesn for the imple-
mentation of treining and eaducation programs.
Concepts sppropriste for the development sand imple~
mentation of both conservation asnd anvironmantal
management education appear to ba ralavant, The
varisty of methodologies employed for tha formel
and non-formal aducation sattings hava besn affec—
tiva. The established goals end objactives of the
program sxamples are being achiaved as evidanced by
the various preliminery evaluative stratagies, It
is suggested that the model for Environmental
Managament Education be utilized as a guida for tha
development of sither formal or non-formal environ-
mental management/ education progrems in developad
e8 wall es devaloping countrias,.
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IDENTIFYING STRATEGIES FOR RENEWABLE RESQURCE MANAGEMENT
IN THE PUBLIC SECTOR

TRAINING AND INSTITUTIDN BUILDING A KEY TO NATURAL RESOURCE DEVELOPMENT

Devid Ostsrmsier snd Edward Bucknsr, Profssscrs, Dspartmsnt of Forsstry, Wildlife and Fishsries, University
of Tsnnassea, P.0. Box 1071, Knoxvills, TN 37801

The "Susteineble Devslopment of Natural Rs~
sources in The Third World” initielly and ultimatsly
should focus on people; on the rural inhabitants
that ars a pert of tha human ecology which Links
ther to natural rasources; end on urban peopls who
work in factoriss based on thssa rssourcee and/or
consums resource based products. Ths focus of this
paper is on the formar groups The view is takan
that sueteinabls davslopmsnt of natural resources is
a component of sustainabls rural development which
is part and parcel of ths suetesinable deveiopment of
psoplse

Any sffort dssigned to impact changs should
e2lnays coneider "who" is {mpactsds who gains, who
loses, who beres risks end what ie et steke.
Webstsr defines sustein as "To maintain, keap in
existsnce, kasp going, prolongs...." Conservation is
defined 8s "protacting from Loss, waste."” In apply-
ing thses concepte to rural devslopment, it is
importent to consider who geins eond Llosee from
"gustaining” end "conserving.” In essenca, who ie
the "customer,” who is the major actor in rursl
devalopmsnt? The answer is, of courss, ths Lland
usar, the farmer.

Ths axtsnt to which small farmers in dsvaloping
countries sct economnically rational has beaen debatsd
considorably. If a consensus view exists, & mors
recant one ie that: they are rationel, but fear
changa due to their parception of high riesks rslated
to their subsietanca Llovel, Farmers often view
innovetion as placing them in more vulnerable poei-
tione such as raliance on outside markets, conssr—
ving a given section of lend, or changing practicss
that ara unprovan to them.
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Howevsr, in arder for msaningful progress to
be mads to sustein naturel resourcee in many areas
of ths devsloping sorld, land use techniquse must
changs, Farmsrs must edjust thair attitude toward
ths land and land ues decieions. Thie difficult
bshavioral change will require Long term commitmant
and support, innovativs strategise, and etrengthem—
ing inetitutiona that interface with the Lard user,
To be effective, thie change wiil require that thes
farmsr be 8 central participant in the deeign of
any changs,

The fermer has oftsn not bsen & key partici-
pent in the dsvslopment of stratesgiee for eddrss-
sing the degradation of natural resources. Soms
institutions that act as "change sgents" excluda
farmsr input. The spproach suggestad here proposese
the inclusion of the farmsr in the svolution of the
product, This will require that institutione,
dealing with farmsrs, undergo en institutional
metamorphoeis in order that their approach to
prograx development meets tha nsade of their custo-
mer, the farmsr,

A framework is suggssted for bringing sbout
thia metemorphoeis. The foundation of this freme—
work is that the fnetitutions hava to perform the
chengs themsslves, By working within groups and
with "aiatar" agencies, institutione ars ancouraged
to collectively dsvalop approaches that will work
for them and encompessa tha concept of high farmar
involvemsnt, Ths approsch involves & prograssion
of phssss and will raquire at Llesst 2 yaars to
complete, A spacifio example ie diecuesed ragar—
ding arosion control end Lland restoration in the
hAndaen Region of South Amarica.




COMMUNITY PARTICIPATION TRAINING FOR EXTENSION FORESTERS IN INDIA

Jo Etten Force, Ph,D., Associete Profeseor, Depertment of Forest Reeources, University of Ideho, Hoecow,

Idesho 83843, (208) 855-7311

In ths fall of 1884 three two~day workehope in
conmunity participation techniquee were conducted in
Madhya Pradeeh, Indie, with eupport from the Coneor—
tium for Internationel Development/Woman in Develop-
ment Project end USAID, New Delhi, The primary
focue of the USAID-Medhya Predeseh Social Foreetry
ProjJect ie the eetabliehment of tree plantatione
thet will meet the villegere' nasde for fuelwood,
fodder, end a variety of minor foreet producte,
The purpoee of the project fe to craete the fnetitu=—
tional capabiiity to aeeiet villagere to manege
communal and priveta lend for euetained production
of theee producte, Baeed on & queetionneirs given
to workehop participante, they do underetand the
goal of increeeing the flow of foreet producte to
villagere through socisl forestry, but they do not
understaend the purpoee ie inetitutionel development.

Sixty-two Sociel Foreetry Exteneion Foreetare
in the Medhya Predeeh Foreet Uepartment completed
the workehope, The focue of the workehope wee on
group decieion-meking end coneensue-reaching techni-
quee that can be ueed by foreet exteneion workere to
increaee community perticipation in eociel foreetry
projacte. The Nominal Group Procees wae uead to
achieve coneeneue on the msjor fectors influencing
villeger perticipation, Tha 5 moet importent fec—
tore given were: villager appreheneion that commun—
ity forcete will teke Lland currently being ueed for
grazing; village politice} uncertainty ebout the

dietribution of the benefite from the community
foreet} villagere' leck of knowledga ebout foree-
try; and difficulty in getting community forast
lend from the Ravenue Department. It should be
remembered that theee factore repreeent what a
eelacted group of forestere eey are the probleme,
They may not be ths fectore that would be mentionad
if villagars themselvee were sekad,

Techniquee to increses participation of target
groups were developad with sttention given to tech-
niquee directed towarde villags women and the Land-
leee. Informal diecuesione held with verious women
eeeociated with the project indicate reeearch ie
needed befora the role of women foreetry exteneion
workere and village women involved in community
foreete can ba adequately aeseeead,

The 1informaetion gained from theee workshope
ehould be ueed to meke project modificatione and to
deeign future training opportunitiee which minimize
the lacture mode of Learning and concentrate on
problem-eolving and interpersonal communicetion
ekille. Becauee community forestry world-wide ie
in tha pioneering etaga, exteneion forsetere and
villagere muet Learn to be ¢heir own problem
eolvere through creativity, axperimantation and
riek-taking, Theee charecterietice ehould be
encoureged by the Social Forestry Directorate to
enhence the probebility of succeee for the project,

WOMEN STILL DENIED ACCESS; AN INSTITUTIONAL CHALLENGE
TO SUSTAINABLE DEVELOPMENT IN THE THIRD WORLD

D. Richard Smith, Profeesor of General Studiee end Aeecciete Director, International Programe in Agricul~
ture, Internationnl Education end Reesarch, Purdua Univereity, Room 26C, Agricultural Adminietration
Euilding, Weet Lafayetta, Indiane 47807, (317) 494-8483

Ona of ths greateet i{netitutionel challengee
feced by developing netione fe their effort to do

eustainabla development of natural resecurces and to
do eusteinable davelopment of human cepital. Both
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are raquirad for successful developmsnt. They have
an interlocking end eynergistic relationship with
progress, Human capital invested generstes fiscal
cepital which in turn unlocks accese to netural
resources, and a major part of Third World human
capital is being wasted.

The blocking of accssa of women by LDC's to
recaive advenced sducation is still a major problem
of the LDC's that clearly impects susteinable natu-
ral resource development, Easily overlooked, it is
one that is seldom eddressed by institutional infra-
structures, be they governmental, donor agencias, or
private sactor organizations. UNESCO, U.S, Govern—
ment, Tha Institute for International Educetion, and
other statistical documants show c.het still today
only 5-7% of the enroliment of U.S. graduate schools
are women from Third World countries. There is an
aver increasing numbar of males from LDC's entering
U.S. higher educetion, but that picture is not
changing for femalas from those nations.

Many of us may ovarlook their plight end fail
to realize that despite the achievements of many
women there still are those who exiat within systsms
where the sconomy and aducation aveilable offer to
those women only about threa choicess (1) physical
labor in the fialds; (2) production of babies for
additional Llabor aveilability or baitering; sad (3)
slight possibility of becoming an slerantary teachar
if Yborn wall."

0ilL dellers, money from the sale of pracious
minerels, dollars from multinetionsl corporations,
U.S. foreign aid — ell have made availeble to
these intellectually gifted malss toan funds,
scholerships, grants, eand training dollars thet
ensble them to pursue postsecondary education in
their own countriee (or in the U.S.). With good
reacorda they may eslso be esble to pursue that ulti-
mats entry into the elite of their nations, those
who heve benafitted from graduete sducetion in the
UeSe

The individuesl returns to his country a
"gpecialist,” destined to become pert of en alite.
We are talking sbout such sophisticatad arass ae
remote ssnsing; international ba.king and finance;
egronomy; mecro—economic plenning; industrial and
»roduction management; farm management; eoil test~
ing; civil, alectrical, petroleum end nucteer engi-
neering; Lend development; and tha Like.

Wherees about 30X of the international stu-
dents in higher aducation in the U.S. sre females,
the Institute for Intarnational Education estimatss
that only 5-7% ere studying at ths graduste Lavel,
The pessags and funding (in 19875) of Title XII, an
smandmant to the Forsign Assistance Act of 1881,
portends s sizable increase in the involvement of
Land Grant and other "eligible" universities in the
training of international etudents to solva prob-
lems of famine, nutrition, and food scarcity. Ona
success model i8 the AAUW International Fellowships
Progrem.

FIRE IN THE FOREST IMPLEMENTING AGROFORESTRY IN A PHILIPPINE VILLAGE

Robert C. Salezar, Department of Anthropology, The Ohio Stete University, 124 West 17th Ave., 208 Lord

Hall, Columbue, Ohic 43210, (614) 421-2580

The introduction of agroforestry ss an alteraa~
tive lend management syatem for rural communitisa is
influenced as much by thes structursr and processes
of implemantation as by the community's structure
and organizetion. Bottle—necks in tha flow of
resources ars treced to problems in inter-sgency
coordinstion end to the ethos of hierarchical con—
trol, conformity to proceduras, and personal sggren
dizewent which cheractarize the supra~local burssu-

cracy. In turn, in the arens of the Local imple—
menting organization, alliance groupa heeded separ—
ataly by the mayor, tha project manger, and ths
deputy manager, are ssan to compete for the proj-
act's Limitad resources, including thes steff's
eupport. As 8 rasult, insfficiencies in project
sdminietration and mansgament as well ae in tha
axtansion and delivery system are execorbated. On
4he othar hand, the farmers' condition of uncar
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teinty and their Llimited access to resources also
baer upon thair rssponses to agroforostry, Their
dacisione, howsver, are not eimply the result of

SUSTAINABLE DEVELOPMENT OF FRAGILE LANDS:

expadisncy but the cutcoma of a rational calculus
of economic, political, and social coste end bene-

fite.

DIFFERING AGSNDAS IN THE WEST AFRICAN SAMEL

Or. David D. Gow, Dsvelopmsnt Alternativee, Inc., c/o0 1827 Weet Lawn Avenus, Madieon, WI 53711

Thie peper will exemine the {institutional
chellanges to sgustainsble development of fragils
lende in the Third World from the differing perspec—
tives of the principal partiae involved: the Looal
population, govarnments and their minietries, end
the internetional donor community. Thesa parties,
both inetitutional and {individual. try to schiasve
diffarent and somatimas contradictory ende., When
agandas differ, eustainable developmsnt will rarely
raceive priority attention. As s rasult, differing
sgandas have basen a recurring eource of problems in
the implementetion of & variaty of development
projects.

Furthermore, it fe only recently that the i{ssue
of sueteinability and thes fectors thet cen contri-
bute to ite echievement heve bsen seriouely ad-
dreseed — ot Llaset by tha internationel donor com-
munity, The same holde true for fragila lands and
their devalopment: the relevent, eppropriate tach-
nologiee are etill in their infency. To clerify the
importance of these three issuss ~ differing agen—
dee, eueteinability, end the development of fragile
lende —~ cese study material will be presented from
the Sahel of West Africa, Particular smphasis will
be pleced ¢n the expariences of nomandic herdars and
sedentary farmers,

Thie erea of the world ie of particular inter—
e8st for ths following reesons:
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In order to survive both groups davelopad
extensive, rather thar intensive etrate~
gies for dealing with environmantal
uncerteinty;

The famine of the 1870's indicatad that,
to a cartain extent, such atrategies ware
becoming radundant ~ a Llesson refnforcad
by the preeent experisnces of savaral
counties in eub-Saharan Afrioa. Tha
factore contributing to thie redundanoy -~
political, aconomic, demographic, and
eociel ~ will be axaminad; and

As a result of tha femins, in which both
herders end farmera were oftan diractly
blamed for degrading thair anvironmsnts,
verioua developmental affort® ware moun—
ted to protect thase fragila lenda. Tean
yeers Latar guch afforts appesar to have
hed Little effeotive impact. The paper
will attempt to explain why thesa afforts
heve basn so fruitlese,

The final saction of this popor will sxemine
whet donore, governmenta, and Llocal populations
have Learned from thees experiences and what stape,
if any, have been taken to amsliorate ths aftus—
tion. Racommendatione will be made in terms of
regearch needs, policy implicatione, and stratagiee
for implementation,
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A LAND-USE ALLOCATIDN MODEL FDR DEVELOPMENT DF NATURAL RESOURCES IN NEPALESE HILLS

Kesheb M, Shakye, Greduste Research Assistant, Virginie Politechnmi. Institute and Stste University, Blacks-

burg, Virginis

A typical Nspalese hill farm i8 en integreted
system producing food, fuelwood end fodder simultan—
eously, Locsl people sbuse ths inefficiently sdmin—
jstersd forest-covered government Lsnd by sxtrac-
ting foddsr and fuelwood and cultivating it for food
production. Absance of a retional lend-use alloca~
tion schsme end the government Land's common pfopar—
ty nature have ceused forest resource depletion
and serious soil erosion problams,

Progrsms to incresse crop yields teke 10 or 2D
years befora becoming effective due to seversi
organizational end institutionel Limitstions.
Forest resource depletion problems sare serioue snd
need to be eddressed quicklys They cennot be post-
poned until crop yield programs reduce on the Llsnd.
Short-term progrems, vieble within ths locsl tech.o-
logical cspscity, nesd to be dsvaloped to complemant
the time Lag in crop yield progrems.

Lend 18 divided into Llsnd classas beeed upon
the varisbility in soil depth, slops, physicel and
chemical properties. Various Land-use options snd
their mansgsment Llevel sre identified within the
local technologicsl cspacity. A nmulti-objective
progresmming model sllocates Lsnd cleassee to mset the

fuelwood and fodder within
resource end soil lose constrsints. The veriation
between optimum Lend-use end existing Lland-uss
identifies tha Lland-use changas needed “or the
locel hill community.

locel dewmand for fTood,

Psremetric Linesar progrsmming is ueed to
generate the multi-objective solutions to avoid the
prior Judgement about ths relativa vsluss of dif-
farent objectives, This provides an explicit
snelysis of trade offs emong the conflicting objec~
tives,

The land-use sallocetion model is e usaful tool
to (1) evaluste the potential of incrassing the
locsl production of food, fuelwood end fodder
through Llend-use changes, (2] analyze the impacts
of policies or programs which diractly or indirsct-
ly change lend-uss, and (3) help determina the size
and scopa of each government agency's piogrem by
estimating progrem outputs,

The model {e demonstrated with dats from
Phewa-Tal wstershed covering 117 squsre kilometers
of typical Nepalese hill sgro—ecoeystem.

IMPLEMENTING THE WORLD CDNSERVATIDN STRATEGY:
SUCCESS STORIES FROM CENTRAL AMERICA AND CDLOMBIA

Jemss Barborak, IUCN and WWF Regiocnal Project Courdinetor, Wildlsnds snd Wal-rshed Program, Renewabls Natu~-
ral Resource Dept,, Centro Agronomico Tropical De Investigacion Y Enssnanza, Turralbe, Costa Rics

Savers environmsntal degradstion is occurring
in Letin Amsrics, including deforsstation, soil
deplaticn, mis—managemant of watersheds, destruction
of coastal anvironmants, and ovarharveet/undar-
utilizetion of wildlifa and ficharies rasocurces.
These trends raduce options for suatainsble devalop-
ment in tha region, arc destroying its biological
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cepitel, and are major fectors promoting civil

strife.

However, a number of successful pilot conser—
vation for development projects are underway in tha
region. These {nclude the La Planada Ecodevelop-
ment Project, Colombia; Kuna Indian Wildlends




Project, Panema; Costa Ricen National Park System;
end the conservetion treining program of CATIE,
Each project deels with priority themss identified
in the World Conservetion Strategy.

le Plenada is & combined wildlands conserva-
tion-rural devetopment project of ths Colombian
Foundation for Higher Educetion (FES). FES hes
developed La Planade as e modsl private preserve to
protect its extremely diverse ecosystems end promote
scientific rassarch, 1o eliminate reserve degrada—
tion end improve resouroe utilization and Living
standerde of colonists and Indian neighborsy FES
cerries out extension end environmentel education
programs, and contributes to improvemsnt o” infre-
structure and socisl services.

The Kune 1illustrates the possibilities for
conservation based development of Indien reserves,
With considersble outside assistence, they asstab—
Lished s 60,000 he protected eres within their
reserve, to protect downstream egriculture and
fisheries, meintain water suppliesy and prevent
invasions by colonists, A tesm of Kuna profes-
sionals is finishing & reserve managesent plen, e
Kuna renger force is in plece, resouroe inventories
ere under wey, bounderias are being survayed end
basic infrestructure to promote scientific and
natural history tourism is being constructed.
Environmental education and agroforestry projects
hava been {nitiated in buffar zones.

Coste Rice is one of the smallest, yet most

ecologically diverse nations on the Americen main-
lend. A lerge part of its heritage 1is protected
in e model nationel park systemy covering over B%
of the country., The 14-yeer old park service hae &
highly-trained etaff, beesic infrastructure hes been
established in ell parks, most inholdings have been
purchesed, end environmental educetion has in—
creesed public and political support for the sys-
temy now emulated by many countries. The parks are
e macce for resesrchers, heve increased foraign
exchange eernings through rature tourismy, and
protect watersheds which provide potable water and
elsctricity to mush of the country's population,

The support of CATIE's Wildlands and Watershad
Programe hass contributed to the success of thees
projects. Since 1876 it hes trainsd over 120D
Latin Americans in short courses on wildlands and
watershed mansgemsnt, {interpretation end environ—
mentel aducetion, ranger skille and similar themss,
Dver 20 students have graduated from its M.S.
progrem in wildlands and watarshed management; moet
hold key positions in natural reeources agenciss in
their countries, This program hes created a criti-
cel mass of trained end motiveted conservationiste
rosponsible for mojor extension of protacted arsas
systems in the erea,

In addition to these efforts, other projscte
to put the world conservation strategy into action
in Centrel Americe and Colambia are briefly men—
tioned,

AGROFDRESTRY EXTENSIDN FOR THE INDIVIDUAL SUBSISTENCE FARMER:
A STRATEGY FDR SAHELIAN REFDRESTATIDN

Gebriel F. Tucksr, Dept. of Naturel Resources, Cornell University, Ithace, New York

Desartificetion ceused by populetion prsssuras
end triggered by racurrent droughts is currently
reaching cataetrophic proporticns in meny arees of
the sahai region of Africe. The degradation of
arable land end the parmanant loss of ranga and
forest Land threstens the vary existence of millions
of nomadic herders and .adentary fermers,

Sahelian reforestetion projacts have hietori-
cally been in vearious forms of incwtrial Large—
scale plantatione or more village-laval conserva—
tion and woodlot plentings. In slmost all ceses,
an undar-eteffed Local govarnmant muet maintain the
n'antations following esteblishment. Conesquently,
the stende era often unmanaged with ssedling

scrtality and stand protection as major problems,




and at maturity the wood ie often not openly scces—
aeible to the lLocel populetion., Needlees to eay, the
locel villegere' support for end participation in
theee projacts hee often beesn minimel at beet,

Besed on the general hypotheeie that Llocel
people will respond beet to projects which ehow
them the moet direct reel benefit, several projects
have been started recently by non—governmental
orgenizatione to provide i{ndividuel ferm femiliee
with the meane to eeteblish perennial tree crope in
their own fielde in conjunction with their normal
eubeietence egriculture, The suthor will present e
etretegy which 1e based on eix ysers of experience
in the region end which wes tested for projecte in
northern Cemeroon end Meli dJduring 1963 and 1984
respactively,

The stretegy ie compoesed of six besic eslemente
se followe: 1) Direct i{nvolvement of the locsl
population 1in the diegnoeie of their sgroforestry
neede end the deeign of e worksble echeme on the
individual ferm Level, besed Llargely on the model
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deecribed by Raintraa1. 2) Agroforeetry treining
end extension work at all Llevele from elementery
echool children to the farm femiliee to local for-
aatarg to government Lleadere. Material developed by
GRAAP™ hee proven to be en sxcellent teesching eide,
3} Silviculture emphmeizing decentralizad seedling
production and natural regeneration, 4] Seedling
protection and survival fe aeseured by the femiliee
themeelvee without the provieion of wire fencing.
§) Frequent follow-up vieite by extaneion sgents to
encourege farmere and monitor map progrees. 6] At
each Jjuncture project participsnts must ba essured
thet the mansgement and harveet of the treee is en—
tiraly et their discretion end for their direct
benaefit, Operational .onetreinte of Lend tenure sad

progrem orgenizetion will eleo be addreesed.

1. Raintree J,B, (1983} 1.C.R.A.F. working psper
no. 8, Neirobi.
2. G.R.A.A,P. [undeted) Live in e Green Environ-

ment, flennelgram sarise [(in French}, B.P.

785, Bobo-Diouleeeo,
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WATER RESOURCE MANAGEMENT

APPLICATION OF WATER MANAGEMENT OPTIONS IN ARID LANDS AGRICULTURAL DEVELOPMENT

The key to egricultural development of erid
lends is weter, The ability of farm familiese to
wmanege tho weter resources aveilsble to them is the
primary Limiting factor in their production systems.

In this peper the renge of water mansgement
activities from resource development through wster
epplication to weste water dispossl is exemined in
the contex:u of the spsctrum of avarage annuel preci-
pitation vs. potential avapotranspiration aes it
varies from extremely srid tv semi erid,

Appropriste wetsr mansgement technologies for
various portions of the spsctrum ere described
including conventionel irrigetion, water hsrvesting

W. Gerald Metlocks Professor of Agriculturel Engineering and Director of Orecle Agricultursl Centery Ths
University of Arizona, Tucson, AZ 86721, (6D2) 821-7224

ard runoff fsrming, recession ferming ond rainfed
farming. Exemples from the developing countries
ars given.

Opportunitiee for Lsrge scels weter projects
are discussed, and the technical and socisl edven—
tagas of small scele water mansgement systems ars
presented. Weys to pressrve Llarge eystems ars
sugpested,

Farming systems resserch (FSR) has besn recog-
nized as a methodology to be used in developmant
projectss Ths close relationship of the proposed
wetar mansgemaent tachnologies to the FSR epproach
is demonstrated,

DEVELOPING A SELF-SUSTAINED FOREST COVER IN THE MAHAVELI CATCHMENT DF SRI LAMKA:
PROBLEMS AND SOME SOLUTIONS

Ajith H. Perers, School of Forest Resources, The Pennsylvsnie State University, University Park, PA 16802

The Maheveli ie the Lsrgast river in Sri Lanke
and the most important in terms of irrigetion,
hydroelectricity and community settlements. The
catchaent of Mahaveli occupies about 5% of the Lland
erss of the island and is situated in ths csntral
highlande. Forested ares in this catchment at
present is only 13X of the catchment erse. Intsn—
sive grezing end fuelwood gathering and sporadic
clearing for cultivetion could Llower this arsa
further,

Sites available for afforestetion have inherent
problems., Abendoned sgricultural Llands ars infar—
tile and eeverely :roded after years of neglect,

Imporsta and Cymbopogop, the dominant gress species
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in savanna-type gresslands ara ctrong ~<ompetitors
with trea spscies, Thase grasclands also expar—
tence recurrent fires which favour grasssa. Some
denuded Llands ars difficult to reforest eimply due
to rugged terrein and {naccessibilfity. Most of
locel tree spacies have not besn studied for thsir
silviculturel characterietica. As & rasulty the
man-nade foreats are composed exclusivaly of two
exotic gensra, Eucslyptys and Pinus. These mono~
culturea, though setablished wally do not appear to
regansrate ip pitu, Forest fires sre fraquant
beosuss the glow-decomposing Litter of both gsnara
ie inflammable. Ragensratfon of other trea specisa
slso appears to be scarce which could ba attributed
to inedequate geed supply and forest fires. Resul-
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tant singla-storiad forests are hydralogically
inferiar to multi-storiad forests end raise ques—
tions about the self perpetuity of the forest covsre

Popularizing agroforestry practices irn arsble
lands of ths catchmaent eres easms .0 nave edven-
tages, Prssumably, they will relieve the pressures
on existing forssts for grezing and fuelwood and
also ccntribute to tree cover. A good foundetion is
found in agroforestry techniques alresdy treditional
to ths area (s.ge.» Kandyan forest gardans and cardo—

mum-high forest systimj. Thsss could be extanded
to plantation forests to increess thsir canopy
complexity and to provids en incentive for fire
proteotion, It is imperative to scrsen native trae
species for compstitivensss, adsptability, fire
tolerance and most importantly, for ease in self
regenaration, Soms potential candidetss ara
Alstonie, Albizia, Carys end Acacia spsciss. Thue
selscted species may be usad to undsrplent/seed
existing plentation forestz and to establish mixsed
species forasts in the future,

TROPICAL STORMS AND THE PROBLEM OF EROSION IN PUERTO RICO

Robin Gottfrisd end Jerry Inglas, Department of Economics, Tha University of ths South, Sewanse, Tennsssss

37376

Puerto Ricoy Llike many tropical dsveloping
countriss, sexperiencea high rates of serosion and
sedimsntation dus to its mountainous terrain end to
deforestation. Ths sedimentation creetes hu.erous
problemcy inclucing floodingy, the loss of raservcir
capacity, tha dsstruction of corsl reefs, and the
subaaquant threats to fishing and populer baschss.
Although concern sbounds, ralativaly fow hydrologi-
cal and empirically-based economic studies sxist o.
tha sffsct of afforsstatiun/deforsstation on the
rata of sedimentation in ~ivers and the economic
impact thereof in the tropics, This psper esttempts
to f{LL a portion of that gap.

The principa! previously published paper deal-
ing with erosion and sedimsntetion in Puerto Rico
feiled to find eny significant relaiiunship between
land uss eand esdimentetion, 8 finding that runs
countar to thaory and the results of studies alss-
whers. However, the methodology usad in that peper
is un:lear, The article dccs point out that tropi-
cel slormo constituta the major factor in the pro-
duction end transport of sedimsnts,

This working peper reprasents the firat part
of @ study of sevsrsl watsrsheda in Puerte Hico.
The authors are working toward & relatively simple
method of predicting ths {mpact on downetream
raservoirs of afforesting & portion or sll of &
watershed in mounteinons Puerto Rico, @& method
which takes i{nto sccount the impact of tropical
storms. Thisy of coursey, would allow tha astiza-
tion of downstresm banefits from decreassing aro-
sion, It also could prove useful in environmantal
monitoring.

Tha authors review tho problem of erosion on
the island, selected studiss dealing with tha
determinants of arosion, e&nd studiss of the gedi-
ment/disocharga ralaticnship in tha tropics. Thay
discuss the problem of seasonality snd of storms in
estimsting the sadiment/discharqs rslationship for
one watershed. The acchoars than prasent ths re-
sults of enelyzing epproximately fiftsan yessrs of
daily discharga and sadimant dsta for ons watershed
in Puerto Rico. The pspar ando with & discusaion
of ths direction of the suthors' ongoing rasac-ch,
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RAINWATER COLLECTIDN AND STDRAGE TECHNDLOGY DISSEMINATIDN IN NDRTHEASTERN THAILAND

Thomas B, Fricke, Professional Progrem Associste, Experiment in Internationel Living Projects and Grants

Division, Brattleboro, Vermont

Over tha Llest ten years, the poor drought-prone
region of Northesstern Thailand hes witnessed a
remarkable effort to extend rainwater collection
technologies to village femilies, Varicus Thai
government agenciss, non-governmental organizetions
(NGD's), and entrepreneurs have mounted programs
throughout the region successfully disseminating
appropriate cistern designs providing for domestic
drinking wetar needs, Although available date is
incomplete, it appears that ove <~ 10D,DDD individusl
reinwater tanks and jers appear to have been built
to date, Ttis Llerge-scala effort is continuelly
expanding according to Llocal and internationel
cbservers, Evidence suggests that within two dec-
ades a mejority of villagers in many parts of North~
east Theiland will heve access to this relatively
sanitary form of water supply.

This cese study will review the various tech-
nologies, institutions, and promotional approaches
behind the Thai Rainwater Collection phenomanon,
This exparisnce eppears to be among the foremost
exomples of its kind in the world, Tha tachnolo—
gies and approachet promoted in Northeastern Thai-
land have broader relsvence; end applications in
other arees, Most of tha disseminstion programs
have usad cost-recevery or market~oriented ap~
proeches, whick is an uncommon practice for water
supply programs, In this rsport, special emphasis
will be placed on the pzrticular progroms of the
Population and Community Develcpment Association
(PDA}, @ Thei NGD which has effectively combined
technical assistence, user involvement, and finan—
ciel end organizational support,

WATERSHED MANAGEMENT FOR INTEGRATED DEVELOPHMENT OF MORNI HILLS IN NORTH-EAST HARYANA

S.R. Gupta, Botany Depertment, Kurukshetra University, Kurukshetra~132418, India

V.K. Asthena, Department of Gaogrephy, Kurukshetra University, Kurukshetra-132418, indie

S.K. Rout, Boteny Departmant, Kurukshaira University, Kurukshetre~132119, India

Morni hills represent an ecologically important
nagural habgtat inonorth~Eastern Heryana (30 35' to
3D 45'd, 70 to 7D 16' E}. The Ziversified and mul-
tiple resources of Morni hitla have & potential to
provide timbar, fuelwood, food, foddar, fruits end
minor forest products. This paper discusses water—
shad manapsmant epproach to conserve and utilize tha
resources in 8 susteined wanner for integrated de-
velopmsnt of the arza. The importance end need for
conservetion of axcess rain-water in small storage
structures for controlling soil erosion, emeliora—
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ting water scarcity, crop preduction, horticulture,
forestry development and livestock production sre
discussed. The social wend accnomic benefits of
watershed menegement to provida increassd aconomic
opportunitiss to rural peopls, achiaving productive
land usa eyatems, increesed food supply to people
end mainteining satisfectory heslth and nutritionel
levels ara projected, The importence of pecple's
participation for improving the natural environmsnt
and maintaining ecological balance in this rogion
of unstable Siwaliks 18 also amphasized.
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A TWO-COMPARTMENT CEMENT BLOCK TANK FDR FIELD MEASUREMENT OF RUNDFF AND EROSIDN

Rafasl A. Velcz, Tevhnicien, Depertmant of Sofl end Water, Subsecretary of Agriculture, Dor.nicen Republic

Terry J. Logen, Professor, Depertment of Agronomy, The Dhio State University

This work is pert of tho USAID-Government of the Dominicen Repubtic Netural Rescurce Mensgement Project
{MARENA) end i: sxcerpted from the M.S. Thesis of the senior suthory Dspertment of Agronomy, The Ohio

State University

A design of equipment for collecting and
measuring runoff end sediment from ercsion plots on
steep land {"3D0%) in the southarn Cordillers Central
of the Dominicen Republic is describeds Eech plot
{3 m x 15 m) {e connected downslope to & two—com~
pertment cement block tenk; each compartment is
1.0 » widey 1.2 m long end 1.0 » desp. Fifteen
tubes at e haight of D.7 m in the first (sediment)}
compertment ellow runoff in excess of ths cepecity

of the first compertment to overflow, with one of
the tubes connected to ths sescond compartment which
cen effectively hold up to 28 cm of runoff. Moset
of the sediment is reteined in the firat compert-
ment and tubes placed in ihe side of tha tanks
perm't sampling and dreining after eech svent.
This fecility has been in operation since UOctobar
1884 end the equipment has besn shown to work
eccording to design specifications,

EFFECT OF THE SUB SAHARAN DRDUGHT DN WATER RESDURCE MANAGEMENT IN EGYPT

Scot E. Smith, Asst, Profussor, Dept. of Civil Engineeringsy The Chio State Univ,, Columbus, Ohio

The current drought in Eest Africa and the
Sahal has effected nearly 14 million people living
in nine countries, Ethiopie and Somelie heve been
espacielly hard hit with femine end releted disease.

Approximately 8D percent of the Nile river's
discharge into Egypt derivee from the highlands of
Ethiopie. Dver the pest six years this watershed
has recefved only shout helf the normal rainfall,
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This cherge has resulted in reduced inflows to the
Aswan Reservoir in Upper Egypt and the Suden.

Dperating procedure modifications for the
Aswen High Dem will have to be initisted soon,
should the drought continus, Dutlined hare are
some of the cptione opun to Egypt to mitigete
losses from & prolonged drought.
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WHAT ARE THE SOIL AND WATER BENEFITS OF PLANTING TREES
IN DEVELOPING COUNTRY WATERSHEDS

Lawrence S. Hamilton, Rssearch Ascociate, Andrew J. Pearce, Fallow, East-Wast Center, Honolulu, Haweii

There are many sxcellent reasons for foresting
uplend watersheds and both present progrsms, end the
projected large incresses in global fureststion over
the next decade, maka good sense., These piograms
are neaeded to esteblieh "wood factories” for fuel,
timbery, and other wood projects, and to reduce the
harverting pressure on ever—diminishing resources of
neturel forests. Forestation is & gproven mssns of
rehabilitating degraded, unproductive Lland, and
eventually restoring productivity to Llevels whers
useful crops can be produced, sven though the aco-
nomic viability of such projects may be questionable
on poorer sites,

Once undsrstory plants and/or Lleaf Litter sre
esteblished, forest plentations provide gocd protec—
tion sgeinst surfeca erosion., Once substantisl root
biomsss has developed, especially in the subsoil,
greater resistance to mess movement erosion also
develops, Both of these arosion—protection func~
tions can be lost temporarily if harvesting is done
carelessly, if Littar is ramoved for fuel or Llive-
stock badding, and if rapid regeneretion or replan—
ting is not achieved.

Other justificetions for reforestation, besed
on other aspects of water and soil conservation or
protection, are often claimed, Many of these are
unrealizable, and may be mutually contredictory,
Such claims must be evoided if wstershed planners
and foresters are to retain their cradibility over s
Lifespan of more than one forost rotation, Foreete—
tion has pot been shown to increase rainfall, to
reduce the sizs of msjor floods, to incresse the
flow of springs and streams, or to increase ground-
water levels. Llocalized increases in stresmflow and
groundwater levels may occur in forests planted
where cloud or fog occurs for hundreds of days per
yoar. Under thess conditions, additional occult
precipitation mey be interceptsd. Open sites that
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have been Llong sbused and have erodad or compected
soil surfaces may eventually have their infiltra-
tion capecity improved by forastation, and hencs
permit grester groundwater recherge. If this more
than balances the extra avaporetion and tranapirs—
tion iosses, then there could possibly be some
higher groundwater tevels and increesed base flow,

Reforestation may greatly decrease both peak
flow rate and runoff volume in swmall rainstorms
that occur every few weeks or months, may signifi-
cantly descrease paak flow and runoff voluma in
storms thut occur every few months to svery few
yearsy, but will not substantially reduce either
psek flow or runoff volume in storms that occur
only once every decade or even Lless frequently.
Reforestation will almost elways decrease total
streamflow over the course of a year, and the
lergest proportional decreeses will ba during dry
seasons or pariods of lLow flow. Reforeststion will
generelly lower water table [and wall) Llevels, and
wmsY reduce the discharge from springs.

Watershed management planners may not have
been swars of meny of the real sffects of foresti—
tion, or may heve heen prepared to accept the
support of folkloric beliefs or myths to achieve
the desirable effects of forestation, In either
cesey, the time has come for honsst and forthright
presentaticn of both the desirabls and less—desir-
able sffacts of forestation to poticy makers, If
we raforest watarshede and yet still have floods,
and if the streams yiald less water or even dry up
in soma scasons, then there will be e well-desarved
backlesh agsinst forestation and its proponents,
The credibility of watershed management profes-
sionals will bs rightly called into question, and
decadee of progress toward better and mora rational
land use could be Lost.
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